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1st Trimester Loss 

1st Trimester Bleeding

Any bleeding during the first trimester of pregnancy is abnormal. The cause may be trivial or serious, but it is always abnormal.

Bleeding during the first trimester is common. At least one-third of all pregnant women will experience some degree of bleeding (perhaps only light spotting) during this time. Half of those will ultimately lose the pregnancy, while the other half will continue their pregnancy normally and without any further problems.

Clinical evaluation of women with first trimester bleeding involves looking for evidence of:

· Inevitable abortion

· Incomplete abortion

· Ectopic pregnancy

· Gestational trophoblastic disease

· Other miscellaneous causes for bleeding, including cervical/vaginal trauma, infection, and polyps

Depending on the clinical circumstances, evaluation may include a history, physical exam, and such laboratory tests as ultrasound, quantitative HCG, and progesterone.

Abortion

Loss of a pregnancy during the first 20 weeks of pregnancy, at a time that the fetus cannot survive. Such a loss may be involuntary (a "spontaneous" abortion), or it may be voluntary ("induced" or "elective" abortion).

Miscarriage is the layman's term for spontaneous abortion, an unexpected 1st trimester pregnancy loss. Since the term "spontaneous abortion" may be misunderstood by laymen, the word "miscarriage" is sometimes substituted.

Abortions are further categorized according to their degree of completion. These categories include:

· Threatened 

· Inevitable 

· Incomplete 

· Complete 

· Septic 

Such losses are common, occurring in about one out of every 6 pregnancies.

For the most part, these losses are unpredictable and unpreventable. About 2/3 are caused by chromosome abnormalities incompatible with life. About 30% are caused by placental malformations and are similarly not treatable. The remaining miscarriages are caused by miscellaneous factors but are not usually associated with:

· Minor trauma

· Intercourse

· Medication

· Too much activity

Following a miscarriage, the chance of having another miscarriage with the next pregnancy is about 1 in 6. Following two miscarriages in a row, the odds of having a miscarriage with the next pregnancy is still about 1 in 6. After three consecutive miscarriages, the risk of having a fourth is greater than 1 in 6, but not very much greater.

Threatened Abortion

A threatened abortion means the woman has experienced symptoms of bleeding or cramping.

At least one-third of all pregnant women will experience these symptoms. Half will go on to abort spontaneously. The other half will see the bleeding and cramping disappear and the remainder of the pregnancy will be normal. These women who go on to deliver their babies at full term can be reassured that the bleeding in the first trimester will have no effect on the baby and that you expect a full-term, normal, healthy baby.

Treatment of threatened abortion should be individualized. Many obstetricians recommend bedrest in some form for women with a threatened abortion. There is no scientific evidence that such treatment changes the outcome of the pregnancy in any way, although some women may feel better if they are at rest. Other obstetricians feel that being up and active is psychologically better for the patient and will not change the risk of later miscarriage. Among these active women, strenuous physical activity is usually restricted, as is intercourse.

	


9-Week Spontaneous Abortion 


Complete Abortion

A complete abortion means that all tissue has been passed through the cervix.

This is the expected outcome for a pregnancy which was not viable from the outset. Often, a fetus never forms (blighted ovum). The bleeding and cramping steadily increases, leading up to an hour or two of fairly intense cramps. Then the pregnancy tissue is passed into the vagina. 

An examination demonstrates the active bleeding has slowed or stopped, there is no tissue visible in the cervix, and the passed tissue appears complete. Save in formalin any tissue which the patient has passed.

RH negative women receive an injection of Rhogam (hyperimmune Rh globulin) within 3 days of the abortion. It may still be effective in preventing Rh sensitization if given within 7-10 days. 

They are encouraged to have a restful day or two and a follow-up examination in a week or two. Bleeding similar to a menstrual flow will continue for a few days following the miscarriage and then gradually stop completely. A few women will continue to spot until the next menstrual flow (2-6 weeks later). A pregnancy test is not helpful in these situations, as clinically significant levels of HCG will remain in the mother's bloodstream for weeks following a complete abortion. The mean time to HCG washout is about 30 days.

Women seeking another pregnancy as soon as possible are often advised to wait a month or two to allow them to re-establish a normal uterine lining and to replenish their reserves. Prolonged waiting before trying again is not necessary.

Some physicians recommend routinely giving a uterotonic drug (such a Methergine 0.2 mg PO TID x 2 days) to minimize bleeding and encourage expelling of any remaining fragments of tissue. It also may increase cramping and elevate blood pressure. Antibiotics (such as doxycycline or amoxicillin) are likewise prescribed by some. 

If fever is present, IV broad-spectrum antibiotics are wise, to cover the possibility that the complication of sepsis has developed. If the fever is high and the uterus tender, septic abortion is probably present and you should make preparations for D&C to remove any retained products of conception that might prolong the recovery.

If hemorrhage is present, bedrest, IV fluids, oxygen, and blood transfusion may be necessary. Continuing hemorrhage suggests an "incomplete abortion" rather than a "complete abortion" and your treatment should be reconsidered.

Incomplete Abortion

With an incomplete abortion, some tissue remains behind inside the uterus.

These typically present with continuing bleeding, sometimes very heavy, and sporadic passing of small pieces of pregnancy tissue.

Ultrasound may reveal the presence of identifiable tissue within the uterus. Serial quantitative HCG levels can be measured if there is doubt about the completeness of a miscarriage. 

Left alone, many of these cases of incomplete abortion will eventually resolve spontaneously, but so long as there are non-viable pieces of tissue inside the uterus, the risks of bleeding and infection continue.

Treatment consists of converting an incomplete abortion into a complete abortion. Usually, this is done with a D&C (dilatation and curettage). This minor operation can be performed under local anesthesia and takes just a few minutes.

Alternatively, bedrest and oxytocin, 20 units (1 amp) in 1 Liter of any crystalloid IV fluid at 125 cc/hour may help the uterus contract and expel the remainder of the pregnancy tissue, converting the incomplete abortion to a complete abortion. 

Alternatively, ergonovine 0.2 mg P.O. or IM three times daily for a few days may be effective. 

If fever is present, broad-spectrum antibiotics are wise.

Rhogam is given to rH negative women.

Any tissue fragments visibly protruding from the cervical os can be grasped with a ring or dressing forceps and gently pulled straight out. This simple and safe procedure will have a beneficial effect on the bleeding. 

Inevitable Abortion
Inevitable abortion means that a miscarriage is destined to occur, but no tissue has yet been passed. This is sometimes called a "missed abortion."

This diagnosis is best made by ultrasonic visualization of the fetal heart and noting no movement. Alternatively, demonstrating no growth of the fetus over a one week period in early pregnancy confirms an inevitable abortion. Falling levels of HCG are an ominous sign and strongly suggest the pregnancy is no longer living.

Two alternative approaches are considered for an inevitable abortion: D&C or awaiting a spontaneous abortion. Each approach has its own merits and limitations:

Awaiting a spontaneous abortion offers the benefit of avoiding surgery, but commits the patient to a day or more of heavy bleeding and cramping. A few of these women will experience an incomplete abortion and will need to have a D&C anyway.

Performing a D&C has the benefit of quickly resolving the issue of a missed abortion, but commits the patient to a surgical procedure which carries some risks.

Septic Abortion
During the course of any abortion, spontaneous or induced, infection may set in.

Such infections are characterized by fever, chills, uterine tenderness and occasionally, peritonitis. The responsible bacteria are usually a mixed group of Strep, coliforms and anaerobic organisms. These patients display a spectrum of illness, ranging from mild, to very severe. 

Usual treatment consists of bedrest, IV antibiotics, uterotonic agents, and complete evacuation of the uterus. If the patient does not respond to these measures and is deteriorating, surgical removal of the uterus, tubes and ovaries may be life-saving.

Evacuation of the uterus can be initiated with oxytocin, 20 units (1 amp) in 1 Liter of any crystalloid IV fluid at 125 cc/hour or ergonovine 0.2 mg P.O. or IM three times daily. If the patient response is not favorable, or if the patient is quite ill, D&C is the next step.

IV antibiotics should be started immediately. Among many good choices for this treatment are:

Ampicillin 2 gm IV Q6 hours, plus

Gentamicin 1-1.5 mg/kg IV Q8 hours, plus

Clindamycin 900 mg IV Q8 hours

Another good choice could be:

Imipenem-cilastin 250-500 mg IV Q6 hours

Aztreonam 1-2 gm IV Q12 hours, plus

Metronidazole 1 gm IV loading dose, then 500 gm IV maintenance dose

Ectopic Pregnancy 

Ectopic pregnancy means the pregnancy is not growing in its normal location inside the uterus. Instead, it is growing elsewhere. 97% of the time, the ectopic pregnancy is located in the fallopian tube (tubal ectopic pregnancy) and the rest are found in the ovary, abdomen, cervix or other nearby structure.

Incidence

The incidence of ectopic pregnancy varies with the population but is about one in every hundred pregnancies. The incidence is higher among women with previous tubal disease, tubal surgery, previous ectopic pregnancy, assisted reproduction, and current IUD users. Many very early ectopic pregnancies resolve spontaneously, so if you aggressively search for them early in pregnancy, you will find more of them.

Ectopic Pregnancies of Special Clinical Interest

Certain types of ectopic pregnancy carry special significance. Among these are:

· Implantation in the distal half of the fallopian tube. This represents the vast majority of all ectopics and is the type most likely to resolve spontaneously through "tubal abortion." The closer the ectopic is to the fimbriated end, the more likely it will be to outgrow its blood supply and be expelled out the end of the tube.

· Isthmic ectopic. The isthmus is the narrowest portion of the tube, least distensible, and ectopics that grow here are more likely to rupture, and to rupture early in the course of the pregnancy.

· Cornual ectopic. These ectopics grow in the portion of the tube that passes through the uterine cornua. These tend to rupture early and violently, with massive abdominal hemorrhage. Many of the fatalities due to ectopic pregnancy are from cornual pregnancies.

Symptoms

For women without rupture, there may be no symptoms, other than the usual symptoms of pregnancy (fatigue, breast tenderness, amenorrhea). With rupture and intra-abdominal bleeding, the following symptoms may be seen, depending on the extent of bleeding:

· Vaginal bleeding

· Abdominal pain

· Right shoulder pain (from blood irritating the undersurface of the right hemidiaphragm, stimulating the phrenic nerve and causing referred pain)

· Urge to defecate

· Dizziness, fainting

Physical Findings

In the case of unruptured ectopic pregnancies in the fallopian tube, there may be no unusual physical findings. The uterus can be enlarged appropriately, no masses found, and no tenderness in the pelvis. Some patients, however, may show some of these findings:

· Pelvic mass (either from the enlarged ectopic, or from the corpus luteum cyst that accompanies many early pregnancies of all types)

· Pelvic tenderness, localized or generalized

· Abdominal distension

· Hypotension, tachycardia, tachypnea

Laboratory

The pregnancy test is positive.

· Serial Quantitative HCG levels often are low and do not show the normal doubling every 2 days. However, some (10-15%) ectopic pregnancies do show a normal rise, and some (10-15%) normal pregnancies don't show the normal doubling rate.

· Progesterone levels are sometimes very low (<5). Levels greater than 25 are usually seen with normal intrauterine pregnancies, but this is a generalization.

Ultrasound

As the resolution of ultrasound has improved over the years, so has its ability to find ectopic pregnancies. It still remains true, however, that ultrasound is at its best in defining the presence of normal, intrauterine pregnancies. Some of the criteria for defining an ectopic pregnancy with ultrasound include:

· Visualization of a gestational sac, fetal pole and fetal heartbeat outside of the uterus. This is an uncommon finding with ectopic pregnancies.

· Absence of an identifiable intrauterine pregnancy when the quantitative HCG suggests it should be visible. The "discriminatory zone" is the level of HCG, above which a normal IUP is normally seen. The discriminatory zone varies from setting to setting and depends on both the skills of the operator, the resolution of the equipment, and the imaging technique (abdominal vs vaginal). Discriminatory zones range from 1,000 to 2,000 or more, depending on the clinical setting.

· Free fluid in the abdomen if there is any significant internal bleeding.

Ultrasound can be misleading at times. Occasionally, "intrauterine" pregnancies are identified that are, in fact, ectopic pregnancies with sufficient inflammatory reaction and bleeding around them to make it appear that they are surrounded by normal uterine muscle. In some other cases, an "intrauterine" pregnancy is identified that is, in fact, a "gestational pseudosac" within the uterus. This pseudosac is a response by the endometrium to the hormones of pregnancy and can mimic the appearance of an intrauterine pregnancy. 

Culdocentesis

Culdocentesis may be performed to gain additional information. A needle is inserted through the vaginal wall into the posterior culdesac. These findings are possible:

· A dry tap is inconclusive

· A few cc's of clear fluid (peritoneal fluid) rules out a ruptured ectopic, but neither rules out nor in an unruptured ectopic.

· Slightly bloody fluid (hct <15) is inconclusive. This could be from a traumatic tap, or early, mild bleeding from an ectopic.

· Moderately bloody fluid (hct >15) indicates hemoperitoneum consistent with ruptured ectopic, but is non-specific and any internal bleeding (hemorrhagic ovarian cyst) can give this result.

· Bright red, clotting blood usually indicates a traumatic tap or aspiration of blood from a vessel.

D&C

Dilatation and curettage is sometimes done in the presence of a clearly abnormal HCG pattern, combined with abnormal ultrasound findings, to confirm or rule out ectopic pregnancy. If the D&C specimen shows chorionic villi, then the pregnancy was intrauterine. If no chorionic villi are found, then ectopic pregnancy is often presumed to be present. 
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Salpingectomy with ectopic pregnancy removed from the tube

	


Laparoscopy

Laparoscopy is a very effective method to diagnose ectopic pregnancy. Unfortunately, it is invasive, carrying its own risks, and may miss very early ectopic pregnancies that have not grown large enough to be appreciated by the operator.

When ectopic pregnancies are found with laparoscopy, it is often possible to remove them surgically at the same time. An incision is made over the antimesenteric border of the tube and the ectopic is teased out. This can be facilitated by the injection of pitressin into the tube, causing the muscularis layer to contract, expelling the ectopic and controlling bleeding. Bleeding usually either stops or is controlled with judicious use of cautery.

Not all  cases of ectopic pregnancy lend themselves to laparoscopic surgery. The larger the ectopic, the more difficult and dangerous is the laparoscopic surgery. The more bleeding that is present, the more difficult and dangerous is the laparoscopic surgery. Cornual and some isthmic ectopic pregnancies usually will need laparotomy to effectively control bleeding from the uterine side. 

Laparotomy

At times, laparotomy is the best choice for dealing with an ectopic pregnancy, particularly if the patient is bleeding heavily or is clinically unstable.

In these cases, the priority is stopping the blood loss. The fastest and simplest way to do that is to clamp across the blood supply of the ectopic, remove it, and sew up the cut edges. This is known as a salpingectomy or partial salpingectomy, depending on the extent.

In the past, great effort was made (and considerable risk taken) to preserve childbearing potential by conserving and repairing the fallopian tube. Given the advanced state of assisted reproductive technology, such risks are only infrequently warranted today. The long-term natural fertility of a woman experiencing an ectopic pregnancy is about the same (about 50%), whether you remove the entire affected tube or try to repair it. In the event of subsequent infertility, egg retrieval, in-vitro fertilization and embryo transfer can usually leap-frog over the need for functional fallopian tubes, so immediate surgical safety and speedy recovery are usually the priorities. 

Medical Management

Methotrexate is a folate antagonist originally used to treat trophoblastic disease. It can be an effective treatment for ectopic pregnancy. 

· CBC, Platelets, Liver function tests, Renal panel

· 50 mg/sq.meter body surface area is given as a single injection. (Surface area based on a height and weight algorithm)

· Quantitative HCG day #4 and day #7

· HCG levels should fall >15% from day #4 to #7

· If HCG levels don't fall >15%, then give second dose of methotrexate

At least half of these patients will have significant abdominal pain, but the treatment will be successful in about 90% of cases in resolving the ectopic pregnancy without resorting to surgery. Some of these patients will still need surgery, either because of persistent or severe pain, hemorrhage, or failure of the HCG to resolve completely. Recovery using this method may require up to several months.

Not everyone with an ectopic pregnancy is a good candidate for this treatment. It works best when:

· The patient is compliant

· The patient prefers to avoid surgery (but with the possibility of even longer recovery from the medical treatment)

· There is desire for future childbearing

· The patient is hemodynamically stable

· The ectopic pregnancy is <3.5 cm in diameter

· There is no observable fetal cardiac activity

· There is no evidence of rupture

· HCG levels are <15,000

· There is no hepatic, renal, WBC or platelet dysfunction

Expectant Management

Not all cases of ectopic pregnancy require surgical or medical treatment. For many ectopic pregnancies, their natural history will be to stop growing, detach and be expelled out the end of the fallopian tube, clinically disappearing.

Expectant management seems to work best when there is a plateau or falling levels of HCG , and the initial HCG is <1,000, in asymptomatic women. In such cases, successful spontaneous resolution can be expected in 75 to 90% of cases. Some of these will ultimately require methotrexate or surgery to resolve. Expectant management can be considered in other cases, but the success rate will be less. The overall successful resolution without surgery or methotrexate for ectopic pregnancies managed expectantly with initial HCG of <2000 is 60%.

Subsequent fertility has been shown to be about the same, regardless of whether the ectopic is managed expectantly, with methotrexate, or surgically. 

Followup

It is important that no viable trophoblastic tissue remain following treatment for ectopic pregnancy. For this reason, followup HCG levels are often drawn serially to demonstrate complete resolution of the ectopic.

Rh sensitization can occur following ectopic pregnancy treatment and Rh immune globulin is administered to Rh negative women to prevent such an event.

Military Settings

In advanced military settings, surgery may not be immediately available for women with ectopic pregnancies. In such cases, supportive treatment including IV fluids, MAST suits, oxygen, bedrest and transfusion as needed can often be effective management of these patients.
Gestational Trophoblastic Disease 

Gestational trophoblastic disease (GTD) represents a spectrum of proliferative trophoblastic abnormalities. These abnormalities include the hydatidiform mole (complete and incomplete), and gestational trophoblastic tumors (metastatic and nonmetastatic). 

Hydatidiform Mole

In the classical case of hydatidiform mole:

· A fetus and amnion never form

· There is hydropic swelling of the chorionic villous stroma, and absence of blood vessels within these villi.

· Most (85%) of the chromosomes are 46XX, but of totally paternal origin

· Varying degrees of trophoblastic epithelial proliferation

· Patients present with bleeding in the first (or early 2nd) trimester, sometimes profusely.

· Ultrasound scans show absence of a fetus and a "Swiss Cheese" appearance within the placenta

· Any tissue that is passed or removed has a resemblance to a cluster of grapes

Pregnancies complicated by GTD produce larger than usual amounts of HCG. Women with GTD tend to have more trouble with nausea and the incidence of early but severe pre-eclampsia is relatively high.

Following D&C, 80% of patients are cured and there is no recurrence of this molar pregnancy. In about 20%, however, a trophoblastic tumor developed. Most of the tumors were invasive mole and a few of them were choriocarcinoma.

Treatment
· Chest x-ray to rule out pulmonary metastases

· D&C

· Serial Quantitative HCG levels every 2 weeks until HCG falls to normal levels

· Then monthly HCG levels for 1 year, watching for recurrence

· No pregnancy for 1 year

· If any significant rise in HCG during the year of observation, methotrexate therapy

· Hysterectomy is acceptable therapy if no further childbearing is desired.

Partial Mole

In the case of a partial mole, a fetus, amnion and fetal circulation are usually present. Triploidy (69,XXX or 69, XXY, with one maternal and two paternal haploid complements) is typically found.

Choriocarcinoma

The most dangerous form of GTD. If untreated, it is often swiftly fatal, with distant metastases in the lungs, liver and brain. Most cases are sensitive to methotrexate, however, and cures are common if aggressively treated early in the course of the disease.

Trauma During Pregnancy 
Maternal Trauma During the First Trimester

During the first trimester, the uterus is protected within the pelvic bones. Trauma during this time will either be so severe as to cause a miscarriage (spontaneous abortion or fetal death), or else it will have no effect.

Miscarriage is a common event, normally occurring in one out of every 5 or 6 pregnancies. While trauma can cause 1st trimester pregnancy loss, it is exceedingly rare in comparison with other causes of miscarriage. 

Catastrophic trauma includes such types of injury as maternal death, hemorrhagic shock, multiple compound fractures of the extremities, liver and spleen ruptures, to name a few. Catastrophic trauma during the first trimester is often associated with subsequent miscarriage.

Non-catastrophic trauma includes bumps, bruises, fractures of small bones (fingers, toes), minor burns, etc. While such non-catastrophic injuries may be serious enough to require treatment, they are not associated with miscarriages.

Maternal Trauma During the Second and Third Trimester

Trauma occurring during the second and third trimester has different clinical consequences than during the first trimester. First trimester, minor trauma is not threatening to the pregnancy. During the second and third trimester, even relatively minor trauma can have significant adverse effects on the fetus. Such adverse effects include placental abruption, preterm labor, premature rupture of the membranes, uterine rupture, and direct fetal injury.

· Rapid acceleration, deceleration, or a direct blow to the pregnant abdomen can cause shearing of the placenta away from its’ underlying attachment to the uterus. When this happens (placental abruption), the detached area will bleed and the detached area of the placenta will no longer function to supply oxygen to the fetus. A complete abruption is a disastrous event, life-threatening to both the fetus and the mother. Partial placental abruptions may range the full gamut from insignificant to the striking abnormalities seen in complete abruptions. 

· Premature labor may be provoked. In these cases, regular uterine contractions begin shortly after the trauma (within 4 hours) and progress steadily and result in delivery. Premature rupture of the fetal membranes can also occur, within the first 4 hours of injury and usually result in a premature delivery.

· Direct fetal injury may occur, resulting in contusions, fractures or fetal death.

· Uterine rupture can occur and usually result in the loss of the fetus. 

The severity of the maternal injury may not correlate well with the frequency of adverse pregnancy outcome. Even minor trauma can have very serious consequences for the pregnancy.

The adverse effects, when they occur, are immediate (within the first few days of the trauma). There is probably no increased risk of preterm delivery, depressed Apgar scores, cesarean section or neonatal length of stay, after excluding the following immediate adverse effects:

· Placental abruption within the first 72 hours of injury.

· Rupture of membranes within 4 hours of injury.

· Onset of labor within 4 hours of injury that resulted in delivery during the same hospitalization.

· Fetal death within 7 days of the traumatic event.

Uterine contractions following trauma are common, although premature delivery caused by preterm labor is not. Actual preterm delivery resulting from premature labor (in the absence of abruption) probably occurs no more frequently among traumatized women than the general population.

3rd Trimester Bleeding 

Bleeding during the The third trimester has special clinical significance, encompassing problems that are quite serious and those that are normal or expected. It is important to be able to distinguish between them. 

Bloody show

As the cervix thins (effaces) and begins to dilate in preparation for labor, the patient may notice the passage of some bloody mucous. This is a normal event during the days leading up to the onset of labor at term. If this is the only symptom, the patient can be reassured of its normalcy. If the patient is also having significant contractions, she should be evaluated for the possible onset of labor.

If this bloody mucous show appears prior to full term, then it may signal the imminent onset of preterm labor. These patients are evaluated for possible pre-term labor. 

Bleeding that is more than bloody mucous (bright red, no mucous, passage of clots) requires further evaluation. 

Cervicitis and cervical trauma

During pregnancy, the cervix becomes softer, more fragile, and more vulnerable to the effects of trauma and microbes.  

Cervical ectropion, in which the soft, mucous-producing endocervical mucosa grows out onto the exocervix is common among pregnant women. This friable endocervical epithelium bleeds easily when touched. This situation can lead to spotting after intercourse, a vaginal examination, or placement of a vaginal speculum.

Cervical ectropion also can lead to cervicitis. The normal squamous cell cervical epithelium is relatively resistant to bacterial attack. The endocervical mucosa is less resistant. If infected, the cervical ectropion is even more likely to bleed if touched.

These changes are usually easily seen during a vaginal speculum exam.  

Placental Abruption
Placental abruption is also known as a premature separation of the placenta. All placentas normally detach from the uterus shortly after delivery of the baby. If any portion of the placenta detaches prior to birth of the baby, this is called a placental abruption.

A placental abruption may be partial or complete. 

· A complete abruption is a disastrous event. The fetus will die within 15-20 minutes. The mother will die soon afterward, from either blood loss or the coagulation disorder which often occurs. Women with complete placental abruptions are generally desperately ill with severe abdominal pain, shock, hemorrhage, a rigid and unrelaxing uterus. 

· Partial placental abruptions may range from insignificant to the striking abnormalities seen in complete abruptions. 

Clinically, an abruption presents after 20 weeks gestation with abdominal cramping, uterine tenderness, contractions, and usually some vaginal bleeding. Mild abruptions may resolve with bedrest and observation,  but the moderate to severe abruptions generally result in rapid labor and delivery of the baby. If fetal distress is present (and it sometime is), rapid cesarean section may be needed.

Because so many coagulation factors are consumed with the internal hemorrhage, coagulopathy is common. This means that even after delivery, the patient may continue to bleed because she can no longer effectively clot. In a hospital setting, this can be treated with infusions of platelets, fresh frozen plasma and cryoprecipitate. In an operational setting where these products are unavailable, fresh whole blood transfusion will give good results.

Patients not in a hospital setting who are thought to have at least some degree of placental abruption should be transferred to a definitive care setting. While transporting her, have her lie on her left side, with IV fluid support.

Placenta Previa 

Normally, the placenta is attached to the uterus in an area remote from the cervix. Sometimes, the placenta is located in such a way that it covers the cervix. This is called a placenta previa.

There are degrees of placenta previa:

· A complete placenta previa means the entire cervix is covered. This positioning makes it impossible for the fetus to pass through the birth canal without causing maternal hemorrhage. This situation can only be resolved through cesarean section.

· A marginal placenta previa means that only the margin or edge of the placenta is covering the cervix. In this condition, it may be possible to achieve a vaginal delivery if the maternal bleeding is not too great and the fetal head exerts enough pressure on the placenta to push it out of the way and tamponade bleeding which may occur. 

Clinically, these patients present after 20 weeks with painless vaginal bleeding, usually mild. An old rule of thumb is that the first bleed from a placenta previa is not very heavy. For this reason, the first bleed is sometimes called a "sentinel bleed."

Later episodes of bleeding can be very substantial and very dangerous. Because a pelvic exam may provoke further bleeding it is important to avoid a vaginal or rectal examination in pregnant women during the second half of their pregnancy unless you are certain there is no placenta previa. 

The location of the placenta is best established by ultrasound. If ultrasound is not available, one reliable clinical method of ruling out placenta previa is to check for fetal head engagement just above the pubic symphysis. Using a thumb and forefinger and pressing into the maternal abdomen, the fetal head can be palpated. If it is deeply engaged in the pelvis, it is basically impossible for a placenta previa to be present because there is not enough room in the birth canal for both the fetal head and a placenta previa. An x-ray of the pelvis (pelvimetry) can likewise rule out a placenta previa, but only if the fetal head is deeply engaged. Otherwise, an x-ray will usually not show the location of the placenta.

Patients suspected of having a placenta previa who are not in a hospital setting need expeditious transport to a definitive care setting where ultrasound and full obstetrical services are available.  

Hypertensive Issues
Elevated blood pressure during pregnancy is a significant problem affecting many pregnancies. In some cases, the hypertension is pre-existing, while in others, it develops over the course of pregnancy. Occasionally, it does both. 

Normal Blood Pressure Changes During Pregnancy

During the middle trimester, blood pressure (both systolic and diastolic) normally drop below early pregnancy and prepregnancy levels. Not uncommonly, there is a widening of the pulse pressure (difference between systolic and diastolic levels). These changes are associated with the significant reduction in peripheral vascular resistence and some degree of AV shunting within the uterus and intervillous space. The decreased peripheral resistance is compensated by the relative tachycardia so often found among pregnant women.

In the third trimester, blood pressure usually rises to approximately pre-pregnancy levels. Elevations significantly higher than that are considered abnormal.

Hypertension

The definition of hypertension varies, but one common definition is the sustained elevation of BP above 140/90. Most obstetricians believe that if either the systolic or the diastolic pressure is elevated on a sustained basis, that hypertension exists. A few require that both be elevated. As a practical matter, in most cases of hypertension, both are elevated.

The diastolic pressure elevation is probably the more important of the two and mean arterial pressure (MAP) during the second or third trimester are used by some to assess risk. Conceptually, the MAP is one-third the distance from the diastolic pressure to the systolic pressure. This can be expressed mathematically as:

MAP = ((2 x diastolic) + (systolic))/3

During the second trimester, if the average of all MAPs ≥ 90, there is a significant increased risk for perinatal mortality, morbidity and impaired fetal growth dynamics.

During the 3rd trimester, MAP ≥ 105 indicates and increased risk

Women with pre-existing hypertension face increased risks during pregnancy for diminished uterine blood flow, pre-eclampsia, and if uncontrolled, maternal stroke. For these reasons, it is important that those with pre-existing hypertension be appropriately treated and followed during pregnancy. 

Toxemia of Pregnancy

Toxemia of pregnancy is a clinical syndrome characterized by elevated blood pressure, protein in the urine, fluid retention and increased reflexes. It occurs only during pregnancy and resolves completely after pregnancy. It is seen most often as women approach full term, but it can occur as early as the 22nd week of pregnancy. It's cause is unknown, but it occurs more often in:

· Women carrying their first child

· Multiple pregnancies

· Pregnancies with excessive amniotic fluid (polyhydramnios)

· Younger (<17) and older (>35) women

Ordinarily, blood pressure decreases during the middle trimester, compared to pre-pregnancy levels. After the middle trimester, blood pressure tends to rise back to the pre-pregnancy levels. Sometimes, blood pressure becomes elevated. 

Sustained blood pressures exceeding 140/90 are considered abnormal and may indicate the presence of toxemia of pregnancy. For women with pre-existing hypertension, a sustained worsening of their hypertension over pre-pregnancy levels by 30 systolic and 15 diastolic is often used to indicate the possible presence of super-imposed toxemia.

Diagnosis

The presence of hypertension and proteinuria are essential to the diagnosis of toxemia of pregnancy.

Pregnant women can normally lose up to 200 mg of protein in the urine in 24 hours. If protein loss exceeds 300 mg in 24 hours, this is considered proteinuria. Urine dipstick analysis for protein measures only a single point in time and does not necessarily reflect protein loss over 24 hours. Nonetheless, assuming average urine production of about a liter a day, and consistent loss throughout the 24 hour period*:

	Category
	Negative
	Trace
	1+
	2+
	3+
	4+

	Dipstick Results
	<15 mg/dL
	15-29 mg/dL
	30 mg/dL
	100 mg/dl
	300 mg/dl
	>2000 mg/dL

	Equivalent
24-hour Results*
	<150 mg
	150-299 mg
	300-999 mg
	1000-2999 mg
	3-20 g
	>20 g


Some but not all women with toxemia demonstrate fluid retention (as evidenced by edema or sudden weight gain exceeding 2 pounds per week). Some but not all women with toxemia will demonstrate increased reflexes (clonus).

Most women toxemia of pregnancy have no symptoms. Among the few with symptoms are such findings as:

· Headache, usually frontal but sometimes occipital, analgesic-resistent.

· Visual disturbances, including blurring and scotomata

· Aching pain in the right upper quadrant, caused by stretching of the liver capsule.

Cause(s) of Toxemia of Pregnancy

The cause or causes are not known. Some common associations are first pregnancies, pre-existing hypertension, hydatidiform mole, and those conditions which lead to overdistension of the uterus, such as polyhydramnios and multiple gestation.

Physiologically, women with this condition demonstrate peripheral vascular spasm, leading to injury of the capillary walls and leakage of intravascular fluids into the extracellular spaces. Due to the modestly impaired kidney function that accompanies this condition, serum creatinine levels are usually modestly increased (>1.0 mg%). Hemoconcentration results in a modest increase in hemoglobin and hematocrit. Both contribute to an elevation of BUN, usually >12 mg%. Uric acid is typically >5.5 mg% due to increased production in association with peripheral vascular sluggishness. 

Consequences

Toxemia of pregnancy, including pre-eclampsia, eclampsia and the HEELP syndrome, are very dangerous, with potentially serious consequences for both the mother and fetus. Among these are:

· Preterm delivery

· Placental abruption

· Precipitous delivery

· Maternal convulsions

· Decreased uteroplacental perfusion

· Fetal growth restriction

· Increased perinatal mortality

· Maternal renal failure

· Maternal disseminated intravascular coagulation (DIC) and hemorrhage

· Liver failure

· Pulmonary edema

· Maternal stroke

Fortunately, most cases of toxemia of pregnancy are mild, and most of the more severe forms are successfully treated (delivered) before the serious consequences can unfold. In some severe cases, even early diagnosis and treatment will prove unsuccessful in avoiding the more serious consequences. 

Pre-eclampsia

Toxemia of pregnancy is subdivided into two categories: pre-eclampsia and eclampsia. The difference is the presence of seizures in women with eclampsia.

The clinical course of pre-eclampsia is variable. Some women demonstrate a mild, stable course of the disease, with modest elevations of blood pressure and no other symptoms (mild pre-eclampsia). Others display a more aggressive disease, with deterioration of both maternal and fetal condition (severe pre-eclampsia). Some of the points of differentiation are listed here. Notice that there is no "moderate" pre-eclampsia, only mild and severe.

	Problem
	Mild Pre-Eclampsia
	Severe Pre-Eclampsia

	Blood Pressure
	>140/90
	>160/110

	Proteinuria
	1+ (300 mg/24 hours)
	2+ (1000 mg/24 hours)

	Edema
	+/-
	+/-

	Increased reflexes
	+/-
	+

	Upper abdominal pain
	-
	+

	Headache
	-
	+

	Visual Disturbance
	-
	+

	Decreased Urine Output
	-
	+

	Elevation of Liver Enzymes
	-
	+

	Decreased Platelets
	-
	+

	Increased Bilirubin
	-
	+

	Elevated Creatinine
	-
	+


The definitive treatment of pre-eclampsia is delivery. The urgency of delivery depends on the gestational age and the severity of the disease. 

Severe pre-eclampsia usually requires urgent delivery (within hours) more or less regardless of gestational age. In this situation, the risk of serious complications (placental abruption, growth restriction, liver failure, renal failure, hemorrhage, coagulopathy, seizures, death) will generally take precedence over the fetal benefit of prolonging the pregnancy. Induction of labor is preferred, unless the maternal condition is so tenuous and the cervix so unfavorable that cesarean section is warranted.

In milder cases, particularly if remote from term or with an unfavorable cervix, treatment may range from hospitalization with close observation to initial stabilization followed by induction of labor following preparation of the cervix over the course of several days. In the most mild, selected cases, outpatient management might be considered with careful monitoring of maternal and fetal condition.

Traditionally, magnesium sulfate(MgSO4) has been used to treat pre-eclampsia. Magnesium sulfate, in high enough doses, is a reasonably effective anti-convulsant, mild anti-hypertensive and mild diuretic. While other agents may be more potent in each of these individual areas, none combines all three of these features into a single drug. The world's experience with magnesium sulfate to treat pre-eclampsia is extensive and these unique features provide considerable reassurance in employing it in these clinical settings. Magnesium sulfate is given IM, IV or both. All are effective reasonably effective in preventing seizures. Because the risk of eclampsia continues after delivery, MgSO4 is frequently continued for 24 to 48 hours after delivery.

· Magnesium sulfate 10 gm in a 50% solution, one-half (5 gm) IM, injected deeply into each upper outer buttock quadrant. Every 4 hours thereafter, Magnesium sulfate 5 gm IM is injected into alternating buttocks. Repeat injections are postponed if patellar reflexes are absent. Because these injections are painful, 1 ml of 2% lidocaine is sometimes added to the magnesium. This schedule gives therapeutic levels of magnesium (4-7 meq/L)

· Because IM magnesium sulfate does not initially achieve its therapeutic levels for 30 to 45 minutes, in cases of severe pre-eclampsia, an IV bolus of magnesium sulfate can be added. 4 gm magnesium sulfate as a 20% solution can be given slowly over at least 5 minutes, followed by the IM injections described above.

· Magnesium sulfate 4 gm IV, slowly, over at least 5 minutes, followed by 2 gm IV/hour.

The therapeutic margin (distance between effective dose and toxicity) is relatively thin with magnesium sulfate, so some precautions need to be taken to prevent overdose. The biggest problem with MgSO4 is respiratory depression (10 meq/L) and respiratory arrest (>12 meq/L). Cardiovascular collapse occurs at levels exceeding 25 meq/L. Magnesium levels can be measured in a hospital setting, but clinical management works about as well and is non-invasive. 

The patellar reflexes (knee-jerk) disappear as magnesium levels rise above 10 meq/L. Periodic checking of the patellar reflexes and withholding MgSO4 if reflexes are absent will usually keep your patient away from respiratory arrest. This is particularly important if renal function is impaired (as it often is in severe pre-eclampsia) since magnesium is cleared entirely by the kidneys. 

In the case of respiratory arrest or severe respiratory depression, the effects of MgSO4 can be reversed by the administration of calcium.

· Calcium Gluconate (Ca++) 1 gm IV push.

If BP is persistently greater than 160/110, administer an antihypertensive agent to lower the BP to levels closer to 140/90. One commonly-used agent for this purpose is:

· Hydralazine 5-10 mg IV every 15-20 minutes. Don't drop the pressure too far (below a diastolic of 90) as uterine perfusion may be compromised.

Eclampsia

Eclampsia means that maternal seizures have occurred in association with toxemia of pregnancy. 

These tonic/clonic episodes last for several minutes and may result in bite lacerations of the tongue. During the convulsion, maternal respirations stop and the patient turns blue because of the desaturated hemoglobin in her bloodstream. As the attack ends, she gradually resumes breathing and her color returns. Typically, she will remain comatose for varying lengths of time. If convulsions are frequent, she will remain comatose throughout. If infrequent, she may become arousable between attacks. If untreated, convulsions  may become more frequent, followed by maternal death. In more favorable circumstances, recovery occurs.

Eclampsia should be aggressively treated with magnesium sulfate (described above), followed by prompt delivery, often requiring a cesarean section. If convulsions persist despite MgSO4, consider:

· Valium 10 mg IV push

HELLP Syndrome
The HELLP Syndrome is characterized by:

· Hemolysis

· Elevated Liver Enzymes

· Low Platelets

This serious condition is associated with severe pre-eclampsia and the treatment is similar...delivery with prophylaxis against maternal seizures. 

Unlike pre-eclampsia, patients with HELLP syndrome may continue to experience clinical problems for days to weeks or even months. 

If the HELLP syndrome is mild, it may gradually resolve spontaneously, but more severe forms often require intensive, prolonged care to achieve a favorable outcome.

Oligohydramnios 
Oligohydramnios means too little amniotic fluid.

Amniotic fluid volume increases with the duration of pregnancy, with about 200 cc at 16 weeks to about a liter between 28 and 36 weeks. Then it falls slightly with approaching term, to about 800 cc at 40 weeks. After 40 weeks, the volume drops further.

Amniotic fluid is removed by the fetal membranes, swallowed by the fetus, and in the presence of ruptured membranes, may leak out through the vagina. It is deposited in the amniotic sac by the fetal membranes and by fetal urination. Any disturbance in the normal equilibrium of fetal swallowing, urinating, or amniotic membrane fluid transport can result in oligohydramnios.

Oligohydramnios is both a symptom and a threat. As a symptom, it can reflect decreased (or absent) fetal renal output, congenital anomaly, or abnormal membrane fluid transport. Regardless of it's cause, oligohydramnios presents a threat to the fetus because the umbilical cord may be compressed more easily, resulting in impaired blood flow to the fetus.

Several means of identifying oligohydramnios are used, and they are not in complete agreement. The concept of oligohydramnios is universally accepted. The specific definition of oligohydramnios is not. Definitions have included:

· Visibly reduced AFV on ultrasound

· No vertical pocket of AF >2 cm

· No two-dimensional pocket of AF > 2 x 2 cm

· Amniotic fluid index (AFI) of <7 (or <6, or <5). AFI is the sum of the single deepest pocket of amniotic fluid in each of the 4 quadrants, in cm.

When present in a woman not in labor, consideration is given to inducing labor early, depending on the clinical situation. During labor, oligohydramnios is sometimes treated with amnioinfusion, a deposit of sterile fluid into the amniotic sac to expand the AF volume. This is most frequently done to relieve fetal heart rate decelerations thought to be due to umbilical cord compresssion, or to try to clear some thick meconium that may be present. 

Polyhydramnios
Polyhydramnios means too much amniotic fluid.

Amniotic fluid volume increases with the duration of pregnancy, with about 200 cc at 16 weeks to about a liter between 28 and 36 weeks. Then it falls slightly with approaching term, to about 800 cc at 40 weeks. After 40 weeks, the volume drops further. AFV of more than 2 L is considered polyhydramnios.

Amniotic fluid is removed by the fetal membranes, swallowed by the fetus, and in the presence of ruptured membranes, may leak out through the vagina. It is deposited in the amniotic sac by the fetal membranes and by fetal urination. Any disturbance in the normal equilibrium of fetal swallowing, urinating, or amniotic membrane fluid transport can result in polyhydramnios (sometimes called hydramnios)..

Polyhydramnios is both a symptom and a threat. As a symptom, it can reflect decreased (or absent) fetal swallowing, congenital anomaly, or abnormal membrane fluid transport. When seen early in pregnancy and in the absence of diabetes, it carries a risk of about 50% of a major congenital anomaly. It is commonly seen in pregnancies among diabetic women, particularly if not well controlled. Regardless of it's cause, polyhydramnios presents a threat to the fetus and to the mother. Polyhydramnios can lead to premature rupture of the membranes, premature labor and premature delivery. During labor with polyhydramnios, the risk of prolapsed fetal small parts and prolapsed umbilical cord is increased. For the mother, polyhydramnios may contribute to her discomfort during pregnancy and if severe enough may interfere with breathing. In the most severe of cases, therapeutic amniocentesis can be performed to relieve (temporarily) the maternal respiratory distress associated with polyhydramnios.

Several means of identifying polyhydramnios are used, and they are not in complete agreement. As with oligohydramnios, although the concept of polyhydramnios is universally accepted, the specific definition of polyhydramnios is not. Definitions have included:

· Visibly increased AFV on ultrasound. (Both fetal shoulders normally touch the inside of the uterus. If there is so much fluid present that the anterior shoulder no longer touches the anterior uterine wall, then polyhydramnios is said to exist.

· Vertical pockets of AF >8 cm (or 11 cm)

· Amniotic fluid index (AFI) of >25. AFI is the sum of the single deepest pocket of amniotic fluid in each of the 4 quadrants, in cm.

· Clinical palpation of a free-floating fetus.

When present in a woman not in labor, consideration is given to inducing labor early, depending on the clinical situation. Therapeutic amniocentesis is used to treat maternal respiratory distress, although the AF tends to re-accumulate within a few days.

