Chapter 2

Early Pregnancy Loss
Adi Y. Weintraub and Eyal Sheiner

Introduction
Pregnancy is a significant event in a woman’s life, and emotional attachment to the
pregnancy and developing baby may begin early in the first trimester. For most
women, experiencing a first trimester loss is a difficult and vulnerable time. When
it occurs, the grief can be as profound as for any perinatal or other major loss [1].
Spontaneous abortion (a pregnancy that ends spontaneously before the fetus has
reached a viable gestational age) is among the most common complications of pregnancy. Approximately 12–15% of recognized pregnancies and 17–22% of all pregnancies end in spontaneous abortion [2, 3].
The best-documented risk factors for spontaneous abortion are advanced maternal age, a previous spontaneous abortion, and maternal smoking. Most spontaneous abortions are attributed to structural or chromosomal abnormalities in the
embryo.

Stages and Types of Spontaneous Abortions
There are various stages and types of spontaneous abortions (threatened, inevitable,
incomplete and complete abortions, missed abortion, and fetal/embryonic demise).
These types are clearly defined.
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• Spontaneous abortion/miscarriage: A pregnancy that ends spontaneously before
the fetus has reached a viable gestational age. The World Health Organization
defines it as expulsion or extraction of an embryo or fetus weighing £500 g (typically corresponds to a gestational age of £22 weeks).
• Threatened abortion: Bleeding through a closed cervical os during the first half
of pregnancy. The bleeding is often painless, although it may be accompanied by
mild suprapubic pain. On examination, the uterine size is appropriate for gestational age, and the cervix is long and closed. Fetal cardiac activity can be detectable if the gestation is sufficiently advanced.
• Inevitable abortion: When abortion is pending, there may be increased bleeding,
intensely painful uterine cramps, and a dilated cervix. The gestational tissue can
often be felt or visualized through the internal cervical os.
• Incomplete abortion: When the fetus is passed, but significant amounts of placental tissue may be retained, also called an abortion with retained products of
conception (RPOC) (commonly occurs after 12 weeks’ gestation). On examination, the cervical os is open, gestational tissue may be observed in the vagina/
cervix, and the uterus is smaller than expected for gestational age but not well
contracted. The amount of bleeding varies but can be severe enough to cause
hypovolemic shock. Painful cramps are often present.
• Complete abortion: When an abortion occurs (usually before 12 weeks of gestation) and the entire contents of the uterus are expelled. More than one-third of all
cases are complete abortions. If a complete abortion has occurred, the uterus is
small and well contracted with a closed cervix; slight vaginal bleeding and mild
cramping can be present.
• Missed abortion: Refers to in utero death of the embryo or fetus prior to the 20th
week of gestation, with prolonged retention of the pregnancy (4–8 weeks).
Vaginal bleeding may occur, and the cervix is usually closed.
• Septic abortion: An abortion accompanied by fever, chills, malaise, abdominal
pain, vaginal bleeding, and frequently purulent discharge. Physical examination
may reveal tachycardia, tachypnea, lower abdominal tenderness, and a tender
uterus with dilated cervix. Infection is usually due to Staphylococcus aureus,
Gram-negative bacilli, or some Gram-positive cocci. Mixed infections (anaerobic organisms and fungi) can also be encountered. The infection may spread,
leading to salpingitis, generalized peritonitis, and septicemia.

Caution Box
• In a patient who presents with vaginal bleeding and abdominal or pelvic
pain, although normal and abnormal intrauterine pregnancies are more
common, ectopic pregnancy and gestational trophoblastic disease should
always be ruled out.
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Women with an active spontaneous abortion usually present with a history of
amenorrhea, vaginal bleeding, and pelvic pain. The differential diagnosis includes
bleeding related to implantation (physiological bleeding), ectopic pregnancy,
gestational trophoblastic disease, and cervical, vaginal, or uterine pathology (see
the relevant chapters). In addition to the physical examination, ultrasonography is
the most useful test for diagnosing and evaluating women suspected of having a
spontaneous abortion.

Etiology and Risk Factors
Many factors have been implicated as etiological or risk factors for spontaneous abortions. The most common cause is a genetic abnormality in the fetus, accounting for
50–76% of cases [4, 5]. Yet, a large proportion of spontaneous abortions can be explained
by several other etiologies [6], including genetic, placental, and host factors.
In healthy women, maternal age is the most important risk factor for spontaneous
abortion. In a large population-based study aimed to estimate the association
between maternal age and fetal death (spontaneous abortion, ectopic pregnancy,
stillbirth), 13.5% of pregnancies ended with fetal loss. At age 42 years, more than
half of the pregnancies resulted in fetal loss. The risk of a spontaneous abortion was
8.9% among women aged 20–24 years and 74.7% among those aged ³45 years.
High maternal age was a significant risk factor for spontaneous abortion irrespective
of the number of previous miscarriages, parity, or calendar period [7].
Chromosomal abnormalities account for more than 50% of spontaneous abortions. Most of these abnormalities are aneuploidies. Other abnormalities, such as
structural abnormalities, mosaicism, and single gene defects, are responsible for
relatively few abortions. The earlier the gestational age at the time of abortion, the
incidence of cytogenic defects is higher.
Placental anatomical abnormalities are found in as many as two-thirds of early
pregnancy failures. Anatomical evidence of defective placentation is characterized by
a thin and fragmented trophoblast shell and reduced cytotrophoblast invasion of the
lumen at the tips of the spiral arteries [8]. In most cases of miscarriage, these features
are associated with premature maternal circulation throughout the placenta [9–11].
These findings are similar in euploid and most aneuploid abortions but are most
profound in hydatiform moles.
Pregnancy losses may be related to the host environment. Congenital or acquired
cervical and uterine abnormalities, infections, maternal endocrinopathies and a
hypercoagulable state are some factors that have been implicated in the occurrence
of spontaneous abortion.
• Congenital or acquired uterine abnormalities (i.e., septated uterus, submucosal
myomas, intrauterine adhesions) can interfere with implantation and growth. In
a recent review of the literature regarding fibroids and their effect on reproductive
performance, the authors suggested that the best available evidence indicates that
submucous myomas decrease fertility and increase the spontaneous abortion rate.
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Myomectomy is likely to be of value. This may be true for intramural myomas
as well [12].
Acute maternal infection could lead to abortion due to fetal or placental involvement. Infections are an accepted cause of late fetal demise; therefore, it is logical that they are responsible for early fetal losses as well. A large number of
organisms have been reported to be associated with spontaneous abortions
including, among others, Listeria monocytogenes, Parvovirus B19, Rubella,
Herpes simplex, Toxoplasma gondii, Mycoplasma hominis, Chlamydia trachomatis, and Ureaplasma urealyticum. However, evidence of this relation has not
been extensively conformed [13].
Maternal endocrinopathies such as poorly controlled diabetes mellitus [14] and
thyroid dysfunction [15, 16] can contribute to a suboptimal host environment.
Luteal phase defect is another condition that has been suggested to be associated
with spontaneous miscarriage. A successful pregnancy is dependent on sufficient
progesterone support. Before the placenta takes over progesterone production,
the progesterone produced by the corpus luteum provides the necessary support
of early pregnancy. A defect in corpus luteum function is associated not only
with implantation failure but with miscarriage. However, the association between
corpus luteum defects and miscarriage is controversial. Vitzthum et al. [17]
showed that maternal serum progesterone levels around the time of implantation
were similar for subsequently lost and ongoing pregnancies.
Hypercoagulable state due to inherited or acquired thrombophilia and abnormalities of the immune system (i.e., systemic lupus erythematosus, antiphospholipid antibody syndrome) may lead to immunological rejection or placental
damage and are accepted causes of miscarriage [18].
Additional factors that are considered possible causes of spontaneous abortion
include trauma; alloimmune disease; exposure to drugs, substance use, and environmental contaminants; some maternal illnesses; and psychological factors.

When the etiology of abortion in chromosomally and structurally normal embryos
of women that are apparently healthy remains unclear, it is considered unexplained.
A list of possible causes and risk factors for spontaneous abortions are presented in
Table 2.1.

Diagnosis
Women with an active spontaneous abortion usually present with a history of amenorrhea, vaginal bleeding, and pelvic pain. On examination, the cervix is open, and
the products of conception can be visualized in the vagina or cervical os if they have
not already been passed.
An accurate diagnosis of early pregnancy loss is paramount for appropriately
counseling patients about their pregnancy management options. Laboratory and
ultrasonographic (US) evaluations are frequently used to diagnose early pregnancy loss.
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Table 2.1 Possible causes and risk factors for spontaneous abortion
Embryonic/fetal factors
Chromosomal abnormalities
Other genetic abnormalities: mosaicism, single gene defects
Structural/morphological abnormalities
Placental factors
Placental anatomical abnormalities
Abnormal placentation
Uterine/cervical factors
Cervical os incompetence
Mullerian uterine abnormalities: septated uterus, unicoruate uterus, bicornuate uterus, uterus
didelphys
Asherman’s syndrome
Endometriosis
Fibroids: submucous and intramural
Maternal factors
Demographic factors: advanced maternal age, two or more previous miscarriages
Maternal illnesses: Wilson’s disease, phenylketonuria, cyanotic heart disease, hemoglobinopathies, inflammatory bowel disease
Endocrinopathies: uncontrolled diabetes mellitus, abnormal thyroid function, luteal phase
defect
Infection (maternal fever): colonization with Listeria monocytogenes, parvovirus B19,
rubella, herpes simplex, Toxoplasma gondii, Mycoplasma hominis, Chlamydia trachomatis, Ureaplasma urealyticum, and others
Hypercoagulable state, abnormalities of the immune system: inherited or acquired thrombophilia, APLA syndrome. systemic lupus erythematosus, alloimmune disease
Exposures
Substance use: caffeine, cigarette smoking, alcohol, cocaine
Drugs: NSAIDs, anesthetic gases
Environmental contaminants: lead, formaldehyde, herbicides, solvents, radiation
Other factors
Catastrophic physical trauma
Conception with an IUD
Psychological factors
Unexplained
APLA antiphospholipid antibodies, NSAIDs nonsteroidal antiinflammatory drugs, IUD intrauterine
device

Common indications for US examinations during early pregnancy include vaginal
bleeding, pelvic pain, and determination of gestational age [19].
In a patient who presents with vaginal bleeding and abdominal or pelvic pain,
although normal and abnormal intrauterine pregnancies are more common, ectopic
pregnancy should always be ruled out. Transvaginal (TV)US and measurement
of quantitative b-human chorionic gonadotropin (b-hCG ) are important for
differentiating these diagnoses [19]. The discriminatory level is the level of b-hCG
at which a normal intrauterine pregnancy should be visualized. Most commonly,
a gestational sac should be visualized in a normal pregnancy via TVUS with a
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b-hCG level of > 2,000 mIU/ml [20] or via transabdominal US with a b-hCG level
of >6,500 mIU/ml [21]. However, with a b-hCG level >2,000 mIU/ml and no
visible intrauterine pregnancy, the possibility of a multiple gestation should be
considered.
Barnhart et al. [22] analyzed serum hCG values from 287 subjects who presented
during early pregnancy with pain or bleeding and were eventually diagnosed with a
viable intrauterine pregnancy. The main purpose of the study was to determine the
lower limits of b-hCG increase for viable intrauterine pregnancies to be able to avoid
unnecessary interruptions of viable pregnancies. The lowest 99% confidence interval
(CI) for serum hCG change was 24% at 1 day and 53% at 2 days. It should be noted
that a normal rise in b-hCG levels does not exclude an abnormal intrauterine pregnancy or an ectopic pregnancy; and an abnormal rise in b-hCG levels cannot distinguish between an abnormal intrauterine pregnancy and an ectopic pregnancy.
A pseudosac, which consists of blood or fluid within the uterine cavity, is seen in
some ectopic pregnancies. Distinguishing between a pseudosac and a gestational sac
is important in the diagnosis of early pregnancy. A pseudosac can only be excluded
with visualization of a yolk sac or embryo within the gestational sac [23].
The US examination has become the mainstay of early pregnancy diagnosis. It
provides a safe, noninvasive diagnosis of normal and abnormal early pregnancy.
Table 2.2 summarizes chronological landmarks and sonographic features of normal
embryonic development. The safety of US has been investigated with epidemiological studies, looking at markers of normal child development plus childhood cancers
in women who have had routine US scans. No woman or baby was shown to be
directly affected by the use of diagnostic US [24].
Traditionally, an early pregnancy scan was performed with a transabdominal
transducer, but this method was found to be inadequate in up to 42% of women [25].
Transvaginal sonography provides better images owing to the proximity to the
pelvic organs. Additionally, a transvaginal scan can be used at an earlier gestational
age [26], it gives clearer images, and it can be performed instantly, as the patient
needs an empty bladder. Cullen et al. [27] found that vaginal sonography was superior to abdominal sonography for gestations £10 weeks, obese patients, and patients
with a retroverted uterus [27]. The limitations of vaginal sonography include limited
maneuverability. Some women feel it is invasive or are concerned about the safety
of their pregnancy and refuse a transvaginal scan.
An intrauterine pregnancy can be diagnosed earliest by sonographic visualization of a gestational sac. Gestational age can be estimated by measuring the mean
sac diameter (MSD) – averaging the length, width, and depth of the gestational sac –
or the embryonic pole/crown–rump length. A true “crown” and “rump” should be
visible at an MSD of 18 mm; before that time, US evaluations include only identification of an embryonic pole (the long axis of the embryo) [23]. When using TVUS,
a yolk sac should be visualized when the MSD is ³8 mm. Similarly, an embryonic
pole should be visualized with a MSD of 16 mm [28, 29]. Rowling et al. [30], however, reported that 22% of 135 patients without a yolk sac of 8 mm MSD developed
live embryos. Similarly, 8% of 59 patients with a MSD of 16 mm and no visible
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Table 2.2 Chronological landmarks and sonographic features of normal embryonic development
Time from last
Sonographic features of embryonic
menstrual period development
Clinical recommendation
In symptomatic patients, the scan
4+3–5+0
Small gestation sac (2–5 mm) is seen in
should be repeated in a week,
the endometrium. Sac is spherical; it
when a yolk sac should be
has a regular outline and is eccentrivisible
cally located toward the fundus. It is
implanted below the surface of the
endometrium and is surrounded by
echogenic trophoblast
5+1–5+5
If it is not seen, early embryonic
Yolk sac becomes visible within the
demise is likely; and the scan
chorionic cavity when the gestational
should be repeated a week
sac diameter is >12 mm
later to confirm it
5+6–6+0
If this is not the case, the
Embryonic pole measuring 2–4 mm in
pregnancy is likely to be
length is visible. Heart action could be
abnormal; and another scan
detected. An embryo is usually visible
should be organized a week
with a mean gestational sac diameter
later
of >20 mm
6+1–6+6
If the heart rate is not detectable,
Embryo is kidney bean-shaped, with the
early embryonic demise is
yolk sac separated from it by the
almost certain
vitelline duct. Crown–rump length
measures 4–10 mm
7+0–7+6
Crown–rump length measures 11–16 mm.
Rhombencephalon becomes distinguishable as a diamond-shaped cavity,
enabling distinction of cephalad and
caudal. Spine is seen as double
echogenic parallel lines. Amniotic
membrane becomes visible, defining
the amniotic cavity from the chorionic
cavity. Umbilical cord can be seen
8+0–8+6
Crown–rump length is 17–23 mm.
Forebrain, midbrain, hindbrain, and
skull are distinguishable. Limb buds
are visible. Midgut hernia is present.
Amniotic cavity expands, and
umbilical cord and vitelline duct
lengthen
9+0–10+0
Crown–rump length is 23–32 mm. Limbs
lengthen, and hands and feet are seen.
Embryonic heart rate peaks at
170–180 bpm

embryonic pole later developed live embryos. Thus, in patients with borderline US
findings and a desired pregnancy, close follow-up with a repeat US examination is
necessary before diagnosing an early pregnancy loss [30]. Nyberg et al. [31] used a
threshold of 20 mm MSD without a yolk sac or 25 mm without an embryo via
abdominal US to diagnosis anembryonic gestations. They study found that an
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Table 2.3 Discrimination for b-HCG levels
Sonographic findings
Gestational age (weeks)
Gestational sac detection (MSD 2–3 mm) 4.5
Yolk sac identification (MSD 5–6 mm) 5.0
Fetal pole identification
5–7
Cardiac activity identification
6–7

A.Y. Weintraub and E. Sheiner

b-hCG (mIU/ml)
1,000 by TVS, 1,800 by TAS
1,000–7,200
7,200–10,800
>10,800

b-hCG b-human chorionic gonadotropin, MSD mean sac diameter, TVUS transvaginal ultrasonography, TAUS transabdominal ultrasonography

increase in the gestational sac MSD of <3 mm over 5 days or <4 mm over 7 days
can also be used to diagnose early pregnancy loss [31]. Gestational cardiac activity
should be present by day 35 from the last menstrual period (day 21 from conception) and can be visualized when the embryonic pole is as small as 2 mm. However,
lack of detectable cardiac activity in embryos <3 mm is associated with a 41%
continuation rate [32]. To diagnose embryonic demise, an embryonic pole should
measure >5 mm with no evidence of gestational cardiac activity [32, 33].
Pregnancy viability can be determined using a combination of quantitative
b-hCG and US assessments. After implantation of the blastocyst, as early as
8–9 days after ovulation or day 23 of a 28-day cycle, b-hCG is detectable because it
is produced in the placenta by the syncytiotrophoblast. The level of b-hCG approximately doubles every 48 h during early pregnancy and is an indicator of normal
gestational development [34].
Levels of b-hCG have been correlated with the sonographic findings during early
pregnancy [29]. b-hCG levels can assist with the interpretation of the US findings
and help distinguish normal from abnormal conditions. When b-hCG is above a
specified discriminatory level, structures identifying a normal pregnancy are present
[35]. Discriminatory levels for b-hCG that correlate with normal pregnancy development are listed in Table 2.3.
The b-hCG levels are important for both initial and follow-up management of
women presenting with first trimester bleeding to confirm and identify normal vs.
abnormal development of a pregnancy. b-hCG levels can be used to follow an early
pregnancy when US is not available or until US would be of value (e.g., once b-hCG
levels reach 1,000 mIU/ml for detection using transvaginal sonography or b-hCG levels
of 1,800 mIU/ml for detection using transabdominal sonography). These values may
vary based on the institution’s US equipment, experience, and analysis.

Management
Different types of early pregnancy loss are managed differently. Standard management of early pregnancy loss has been to perform suction dilatation and curettage to
evacuate the uterus. This is due to the historical management that was based on the
high prevalence of illegal abortions that were a frequent cause of vaginal bleeding
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and cramping. When women presented with such symptoms, surgical evacuation
was performed to reduce rates of sepsis and hemorrhage [19]. However, other safe
options exist for management of early pregnancy loss, including medical and expectant management.
The qualities of the studies on expectant and medical management vary, making
them difficult to compare. The studies vary by inclusion criteria (which are often
poorly defined) and exclusion criteria; and medical management varies with the
dosing regimens and routes of administration, the length of time before considering
a treatment successful or unsuccessful, and the definition of success [19].
Moreover, one of the more common criteria used for defining success in early
studies of expectant and medical management was a sonographic measurement of
the anteroposterior endometrial thickness, with a threshold of <15 mm as diagnostic
of RPOC. This was determined to be the lower limit in one study because <15 mm
dilatation and curettage would not be performed at the institution where this study
took place. Unfortunately, this threshold criterion has been propagated in many
studies since then [36]. This 15-mm sonographic criterion for establishing the need
for treatment has proven to be misleading and inexact in clinical trials. Accordingly,
most of the previously published literature on expectant and medical management
is confusing and inaccurate by current standards [19].

Threatened Abortion
Women with a threatened abortion should be managed expectantly until their symptoms resolve, a nonviable pregnancy is definitively diagnosed, or there is progression to an inevitable, incomplete, or complete abortion.
There are no therapeutic interventions that prevent first trimester pregnancy loss.
Occasionally, upon sonographic examination of a patient presenting with first trimester vaginal bleeding, a subchorionic hematoma can be seen (Fig. 2.1). Bed rest
and abstinence from sexual intercourse are commonly recommended, although
there is no evidence that they are beneficial [37]. Administration of progesterone
has not been proven effective for preventing early pregnancy loss [38]. A proposed
flowchart for the management of first trimester vaginal bleeding is presented in
Fig. 2.2.

Septic Abortion
Suspected septic abortion with RPOC is a medical emergency, and management should
be immediate. The uterus should be evacuated promptly after initiating antibiotics and
stabilizing the patient in cases of suspected septic abortion or RPOC as delay may be
fatal [39, 40]. Suction curettage is less traumatic than sharp curettage. If the patient
fails to respond to uterine evacuation and antibiotics, a pelvic abscess or clostridial

Fig. 2.1 Two-dimensional ultrasonography scan of a subchorionic hematoma in a patient who
presented with first trimester vaginal bleeding
First
trimester
bleeding
For Rh Negative patients:
administer Rhogam within 72h
from the onset of bleeding

Assess for
need for
urgent care

Unstable

Stable

Fluids/Electrolyte/Blood product
replacement
Immediate evaluation

TVS to confirm intrauterine
pregnancy

Surgical management of
miscarriage/ectopic pregnancy

IUP-

IUP+
Gestational
age<6-7
weeks

Assess for
fetal viability

Expectant
management

Heavy or persistent bleeding
or signs of infection

Nonviable

Viable

Gestational age
>6-7 weeks

Indication for surgical management:
Unstable vital signs
Excessive bleeding/pain
Signs of infection
Patients choice
Failure of expectant management

+

−

Surgical
management

Medical/expectant
management

Presume
ectopic
pregnancy
Management
or ectopic
pregnancy

+

−

Surgical
management

Serial hCG 48h apart
and TVS after 6-7
weeks

Tissue examinations for
chorionic villy
documentation

Fig. 2.2 Proposed flowchart for the management of first trimester vaginal bleeding. IUP= intrauterine pregnancy
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necrotizing myonecrosis (gas gangrene), although rare, should be suspected. In such
cases, laparotomy and possible hysterectomy might be considered.
Caution Box
• In cases of suspected septic abortion or related products of conception
evacuation of the uterus should begin promptly after initiating antibiotics
and stabilizing the patient.

Complete Abortion
Passage of an intact gestational sac or contractions with scant uterine bleeding and
diminishing uterine cramps suggests that a complete abortion has occurred. Tissue
that passed should undergo pathological examination to confirm the presence of
products of conception. US examination may be useful for confirming the absence
of significant amounts of retained intrauterine tissue, but there are no universally
defined criteria for an empty uterus.
Complete abortions do not require therapy, it is difficult to reliably distinguish
them clinically or sonographically from incomplete abortions. Although, it is clear
that surgery is necessary for women with excessive bleeding, unstable vital signs, or
obvious signs of infection [41], some clinicians recommend suction curettage for all
patients with complete abortions. However, if US shows an empty uterus and the
bleeding is minimal, it is reasonable to take no further actions. Serum b-hCG levels
should be measured and followed until they are undetected.
Caution Box
• In cases with complete abortion tissue that passed should undergo pathological examination in order to confirm the presence of products of
conception.

Inevitable and Incomplete Abortion, Missed Abortion,
Embryonic/Fetal Demise (Dead Fetus)
Women with inevitable or incomplete abortion, missed abortion, or embryonic/fetal
demise (dead fetus) can be managed surgically, medically, or expectantly.
Surgical Management
The conventional treatment of first or early second trimester pregnancy loss is dilatation and curettage (D&C) or dilatation and evacuation (D&E) to prevent potential
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hemorrhagic and infectious complications from the RPOC. The benefits of surgical
management include convenient timing for the patient and high success rates, ranging from 93 to 100%, with most studies reporting success rates at or above 98%
[19]. Surgical risks include infection, uterine perforation, cervical trauma, and uterine adhesions, which might lead to subsequent infertility or ectopic pregnancy [42].
These complications are relatively rare. Anesthetic risks vary depending on the type
of anesthesia used (general anesthesia, intravenous sedation, and local anesthesia).
Uterine evacuation can be performed safely and effectively even as an office procedure [43].
Surgical management is appropriate for women with heavy bleeding or sepsis in
whom delaying therapy could be harmful as well as for women who do not want to
wait for spontaneous or medically induced evacuation of the uterus. Suction
curettage is preferable to sharp curettage, which is associated with greater
morbidity [44, 45].
Based on a meta-analysis that found women given periabortal antibiotics had a 42%
lower risk of infection, some authors recommend antimicrobial administration to
reduce the risk of postabortal sepsis (doxycycline 100 mg orally for two doses 12 h
apart on the day of the surgical procedure) [46]. However, a single randomized study
of intravenous doxycycline at time of curettage for incomplete abortion did not decrease
the risk of postoperative febrile morbidity when compared with placebo [47].
In many trials, suction curettage was performed in an operating room. However,
given that 93% of induced abortions in the USA in 2000 were performed at an outpatient clinic [48], it seems reasonable that surgical treatment of early pregnancy
loss can also be an outpatient procedure. Manual vacuum aspiration consists of a
60-ml syringe attached to a cannula, which provides suction force equal to that of
electric vacuum aspiration. Performing D&Cs in a clinic setting rather than in the
operating room has decreased overall hospital costs by 41% [49].
Medical Treatment
The availability of effective medical therapies for inducing abortion has created new
options for women who want to avoid surgery or when surgical intervention needs
to be avoided. With medical management, medications are used to induce expulsion
of the products of conception from the uterus. Regimens have typically included a
prostaglandin analog (most commonly misoprostol) or a combination of mifepristone or methotrexate with misoprostol [19]. Unfortunately, many studies that have
compared medical management with expectant management or surgical management are limited by having different inclusion criteria and patient populations, the
inappropriate use of a US diagnosis of failed management, and different follow-up
periods before surgical intervention [19].
Misoprostol, a prostaglandin E1 analog, has been approved by the US Food and
Drug Administration (FDA) for the prevention of gastric ulcers. Off-label it has also
been used for a variety of obstetrical and gynecological indications, including induction of labor, cervical ripening, and medical abortion. It is the most commonly used
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agent for medical abortions. Its safety and effectiveness have been established by
multiple randomized controlled trials (RCTs) [50, 51]. The advantages of misoprostol are its low cost [52], it can be administered via several routes (oral, buccal,
sublingual, vaginal, and rectal), there is a low incidence of side effects when given
intravaginally, it is stable at room temperature, and it is readily available. The risk
of a major complication is rare.
Zhang et al. [53] investigated the efficacy of misoprostol for medical management of pregnancy failure during the first trimester. They conducted a large, welldesigned trial in which women with missed, incomplete, or inevitable abortion were
randomly assigned to receive misoprostol intravaginally or undergo vacuum aspiration. Complete expulsion occurred in 71–84% of medically managed patients.
Pregnancy duration did not affect the rate of successful expulsion, but successful
expulsion was at a lower percentage with missed abortion compared with incomplete or inevitable abortion (81% vs. 93%). Both medical and surgical therapies
were safe, effective, and acceptable to patients [53].
Several trials investigated dosing regimens and routes of administration of misoprostol [54–60]. However, there is no consensus on the optimal choice for either.
Success rates for misoprostol ranged from 25% for oral misoprostol in a small study
to as high as 95% for oral, sublingual, or vaginal misoprostol in other studies. The
oral and sublingual routes seemed to be associated with more side effects, such as
diarrhea, nausea, and vomiting when compared with the vaginal route. Repeated
dosing does not seem to improve the success rate and results in more side effects
[58–60].
A combination of a progesterone antagonist (mifepristone) with misoprostol has
also been used. However, the value of adding a progesterone antagonist is questionable and expensive. It has been reported that misoprostol alone or a combination of
misoprostol and mifepristone had similar success rates in the treatment of early
pregnancy failure [61, 62].
Patients who are treated medically are instructed to go to the emergency department if they develop excessive bleeding. Tissues that are passed vaginally at home
should be placed in a container and brought to the hospital for analysis.

Expectant Management
Expectant management is an alternative for women with early pregnancy failure at
less than 13 weeks of gestation who have stable vital signs and no evidence of infection. Expectant management allows spontaneous passage of the products of conception, allows women to avoid surgical and anesthesia risks, and may be perceived as
a “more natural” option. Risks and side effects include an unpredictable duration of
time until resolution, the possibility of increased pain and bleeding, and the potential need for emergent surgical evacuation [19].
A systematic Cochrane database review that included five randomized trials
concluded that compared to surgical management expectant management was
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associated with a higher risk of incomplete abortions, the need for unplanned
surgical evacuation of the uterus, and bleeding; however, it was also concluded that
it was not an unreasonable approach if the woman preferred nonintervention [63].
Randomized trials comparing medical with expectant management have reported
similar rates of successful evacuation [64, 65]. Differences in success rates could be
attributed to the length of expectant management, the medical regimen used, and the
type of early pregnancy failure (incomplete abortion vs. missed abortion or fetal
demise). With expectant management, most expulsions occur during the first
2 weeks after diagnosis, although the duration may extend to 3–4 weeks. Incomplete
miscarriage is more likely than a missed abortion to proceed to expulsion within
2 weeks [66, 67].
Medical or surgical treatment should be offered if spontaneous expulsion does
not occur. Following spontaneous or medically induced expulsion, the uterine cavity should undergo US evaluation when RPOC are suspected. Some physicians perform this examination routinely.

Postabortion Care
After surgical evacuation or if medical management or expectant management is
planned, women who are Rh(D)-negative and unsensitized should receive Rh(D)immune globulin. A dose of 50 mg is effective through the 12th week of gestation
due to the small volume of red blood cells in the fetoplacental circulation, although
the more readily available 300 mg dose is normally given.
Women are advised to refrain from coitus and the use of tampons for at least
2 weeks after evacuation of the uterus. Postponing pregnancy for 2–3 months is usually advised, although there seems to be no greater risk of adverse outcomes with a
shorter interpregnancy interval [68]. Any type of contraception, including placement of an intrauterine device [69], may be started immediately.

Caution Box
• Mild vaginal bleeding can persist for a couple of weeks after the abortion.
If heavy bleeding, fever, or abdominal pain develops patients should be
referred without delay for a medical examination.
• Women who are Rh(D)-negative and unsensitized should receive Rh(D)immune globulin, after surgical evacuation or at the time of diagnosis of
early pregnancy failure if medical management or expectant management
is planned.
Mild vaginal bleeding can persist for a couple of weeks after the abortion. If
heavy bleeding, fever, or abdominal pain develops, patients should be referred without delay for a medical examination. Menses typically resumes within 6 weeks.
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If normal menses does not resume, the presence of a new pregnancy or gestational
trophoblastic disease should be considered. On rare occasions, intrauterine adhesions (Asherman’s syndrome) occur after surgical evacuation of the uterus. Serum
hCG levels normally return to normal within 2 weeks after an abortion [22].
Follow-up hCG testing is unnecessary if the normal menstrual cycle resumes.
It is important to acknowledge the patient’s (and partner’s) grief and provide
empathy and support as well as a referral to professional counseling in some cases.
Risk factors for abnormal grief following a miscarriage include a history of or current depression, anxiety, or other psychiatric disorder; neurotic personality traits;
and lack of social support [70]. If the etiology of the loss is known or suspected, the
couple should be informed and counseled about recurrence risks. If the etiology is
not known, it is important to reassure the patient and alleviate any feelings of guilt
or blame.

Prognosis
Many women may feel anxiety and have concerns regarding the possibility of
another loss in a future pregnancy. Women could be reassured that one previous
miscarriage does not necessarily increase the risk of another one. Nevertheless, the
overall risk of another miscarriage is not insignificant [71].
The overall risk of miscarriage in a future pregnancy is approximately 20% after
one miscarriage, 28% after two miscarriages, and 43% after three or more miscarriages [72]. There also appears to be an increased risk of preterm delivery of subsequent pregnancies [73]. Second trimester pregnancy loss is significantly associated
with recurrent second-trimester loss and future spontaneous preterm birth. After a
second trimester pregnancy loss, one study reported that 39% of women had a preterm delivery in their next pregnancy, 5% had a stillbirth, and 6% had a neonatal
death [74]. Interestingly, three more recent studies reported that an initial miscarriage is associated with a higher risk of obstetrical complications in the following
pregnancy [75–77]. Nevertheless, the long-term conception rate and pregnancy outcome are similar for women who underwent medical or surgical evacuation for
early pregnancy loss [78].

Summary
Spontaneous abortions are among the most common complications of pregnancy.
Many risk factors for spontaneous abortion, including advanced maternal age and a
previous spontaneous abortion, have been reported. Most spontaneous abortions are
attributed to structural or chromosomal abnormalities in the embryo.
There are various stages and types of spontaneous abortions. Women usually present
with a history of amenorrhea, vaginal bleeding, and pelvic pain. Ultrasonography is
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the most useful test for diagnosing and evaluating women suspected of having a
spontaneous abortion.
There are no useful interventions to prevent first trimester pregnancy loss. In
most patients, surgical, medical, and expectant management ultimately result in
evacuation of the products of conception. Surgical evacuation seems more successful than medical or expectant management. The success of medical and expectant
management depends on the length of time allowed before a secondary surgical
intervention and on the type of nonviable pregnancy. Postabortal infection rates are
similar for all three strategies, and the frequency of other complications is low. The
choice of treatment should take into account the patient’s preferences.
Women who are unstable because of bleeding or infection and women who want
an immediate, definitive treatment should undergo surgical management. Of women
undergoing medical management, 70–90% have a successful outcome. This strategy is preferable for women who want to avoid a surgical procedure but do not want
to wait for a spontaneous abortion to occur. Women who are stable hemodynamically, who do not want a medical or surgical intervention, and who are willing to
wait days to weeks for expulsion to occur may choose expectant management.
Bleeding and cramping may be prolonged, and surgical evacuation may still be
required; but as many as 80% of women have a successful outcome with expectant
management alone. Expectant management for 1 month appears to be a safe, effective alternative to immediate surgical evacuation. In addition, sonographic classification of the miscarriage at presentation appears to be predictive of successful
outcome without surgical intervention.
The long-term conception rate and pregnancy outcome are similar for women
who undergo medical or surgical evacuation for early pregnancy loss. Although
there are several treatment options available to women who are diagnosed with
early pregnancy failure, counseling needs to be individualized to patient expectations and preferences.
With a thorough understanding of the experience and process of first trimester
loss, and appreciation of its emotional impact and significance, and making an educated choice of management physicians can provide sensitive and complete care to
women at this important time.
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