


 Spontaneous abortion, or miscarriage, is 

defined as a clinically recognized 

pregnancy loss before the 20th week of 

gestation . 

 WHO defines it as expulsion or extraction 

of an embryo or fetus weighing 500 g or 

less.



 The term "fetus" will be used throughout 

this discussion, although the term 

"embryo" is the correct developmental 

term at ≤10 weeks of gestation.



●Intrauterine pregnancy of uncertain 
viability Transvaginal ultrasonography 
shows an intrauterine gestational sac 
with no embryonic heartbeat (and no 
findings of definite pregnancy failure) . 

● Pregnancy of unknown location

A urine or serum pregnancy test is 
positive and there is no intrauterine or 
ectopic pregnancy seen on transvaginal 
ultrasonography.





 Spontaneous abortion is the most 

common complication of early 

pregnancy .

 The frequency decreases with increasing 

gestational age.



 in clinically recognized pregnancies:

 up to 20 weeks is  :8 to 20 %. 

 women who have previously had a child 

is much lower (5 %)



 If preimplantation losses are considered, 

approximately 50 percent of fertilized 

oocytes do not result in a live birth.





 Advancing maternal age is the most 

important risk factor for spontaneous 

miscarriage in healthy women.

 Age 20 to 30 years (9 to 17 percent)

 Age 35 years (20 percent)

 Age 40 years (40 percent)

 Age 45 years (80 percent)



 Previous spontaneous abortion.

 The risk of miscarriage in future pregnancy is 
approximately:

 20 percent after one miscarriage

 28 percent after two consecutive 
miscarriages

 43 percent after three or more consecutive 
miscarriages .

 miscarriage occurred in only 5 percent of 
women in their first pregnancy or in whom 
the previous pregnancy was successful



 Gravidity :Some studies have shown an 
increased risk of miscarriage with 
increasing gravidity , others have not . 
Possible explanations for an association 
include (1) compensatory reproductive 
behavior (pregnancy failure is likely to be 
associated with repeated attempts at 
conception, resulting in higher gravidity) 
and (2) short interpregnancy intervals in 
multigravid women. 



●Prolonged ovulation to implantation 

interval

Early losses have been related to delayed 

implantation (ie, >10 days between 

ovulation and implantation), which 

might result from fertilization of an aging 

ovum, delayed tubal transport, or 

abnormal uterine receptivity .



●Prolonged time to conception

Observational studies have suggested 

that prolonged time to achieving 

pregnancy correlates with an increased 

risk of miscarriage.



 Smoking :Heavy smoking (greater than 

10 cigarettes per day) is associated with 

an increased risk of pregnancy loss 

(relative risk 1.2 to 3.4)



 Alcohol :moderate to high alcohol 

consumption increases the risk of 

spontaneous abortion 



 Cocaine : Use of cocaine is associated 

with preterm birth, and may also be a risk 

factor for spontaneous abortion



 Nonsteroidal antiinflammatory drugs

The use of  NSAIDs, but not 

acetaminophen, around the time of 

conception may be associated with an 

increased risk of miscarriage

http://www.uptodate.com/contents/acetaminophen-paracetamol-drug-information?source=see_link


 Caffeine : Based upon systematic 

reviews, it appears that caffeine intake is 

not associated with an increased risk of 

SAB, with the possible exception of 

intake of very high levels (ie, 1000 mg, or 

10 cups of coffee, over 8 to 10 hours). 



 Low folate level :low plasma folate levels 

(≤2.19 ng/mL [4.9 nmol/L]) were 

associated with an increased risk of 

spontaneous abortion at 6 to 12 weeks 

of gestation, but only when the fetal 

karyotype was abnormal . Low folate 

levels in pregnancies with normal fetal 

karyotype and high folate levels had no 

adverse effects.



 Whether low folate levels increase the 

risk for embryo aneuploidy and 

subsequent abortion is under 

investigation; some investigators have 

suggested that maternal polymorphisms 

in the methylenetetrahydrofolate 

reductase (MTHFR) and methionine 

synthase (MTRR) genes may increase the 

risk of meiotic nondisjunction.



 Extremes of maternal weight : 

Prepregnancy body mass index (BMI) 

less than 18.5 or above 25 kg/m2 has 

been associated with an increased risk 

of infertility and spontaneous abortion .



 Fever : Fevers of 37.8°C or more during 

pregnancy may increase the risk of 

miscarriage.





 Chromosomal abnormalities: 

approximately 50 %of all miscarriages.

 Most such abnormalities are 

aneuploidies; structural abnormalities 

and mosaicism are responsible for a 

small proportion.



 The earlier abortion occurs, the higher 

the incidence of cytogenetic defects: 

the prevalence of abnormal fetal 

karyotypes is :

 90 % in empty sac pregnancies,

 50 % in abortions occurring at 8 to 11 W 

 30 % in those occurring at 16 to 19W



 The most common types of abnormalities 

detected were:

●Autosomal trisomies — 52 %

●Monosomy X — 19%

●Polyploidies — 22%

●Other — 7%



 Trisomy 16 is the most common 

autosomal trisomy and is always lethal. 

 Most chromosomal abnormalities in the 

embryo arise de novo.

 Rarely, the abnormality is inherited from 

a parent who may have a balanced 

chromosomal translocation. 



 Genetic abnormalities not detected by 

conventional cytogenetic analysis

(G-banded karyotype) account.



 Congenital anomalies :

Potential teratogens include 

 maternal disorders ( DM with poor 

glycemic control)

 drugs (eg, isotretinoin)

 physical stresses (eg, fever)

 environmental chemicals (eg, mercury)

http://www.uptodate.com/contents/isotretinoin-drug-information?source=see_link


 Trauma : Invasive intrauterine procedures 

such as chorionic villus sampling and 

amniocentesis, or trauma increase the 

risk of abortion. 

 By contrast, during early pregnancy, the 

uterus is generally protected from blunt 

trauma to the maternal abdomen 



 Uterine structural issues :Pregnancy loss 

may also be related to the host 

environment.

 congenital or acquired uterine 

abnormalities (eg, uterine septum, 

submucosal leiomyoma, intrauterine 

adhesions) can interfere with 

implantation and growth .



 Removal of the septum significantly 

increased live birth rate and was 

associated with a high spontaneous 

conception rate in infertile women .



 Acute maternal infection with any of a 

large variety of organisms (eg, Listeria 

monocytogenes, Toxoplasma gondii, 

parvovirus B19, rubella, herpes simplex, 

cytomegalovirus, lymphocytic 

choriomeningitis virus ) can result in 

abortion due to fetal or placental 

infection.



 Maternal endocrinopathies (eg, thyroid 
dysfunction, Cushing's syndrome, 
polycystic ovary syndrome) can also 
compromise the host environment. 

 Since corpus luteum progesterone 
production is essential for the success of 
early pregnancy, it is plausible that early 
losses might result from corpus luteum 
dysfunction, but the concept is 
controversial. 





 The typical symptoms of a spontaneous 

abortion are vaginal bleeding or pelvic 

pain. 

 Any bleeding or pelvic pain in a 

pregnant woman warrants further 

evaluation



 Vaginal bleeding — The bleeding 

associated with spontaneous abortion 

ranges from scant brown spotting to 

heavy vaginal bleeding. The volume or 

pattern of bleeding does not predict a 

spontaneous abortion.

 Vaginal bleeding is common in the first 

trimester, occurring in 20 to 40 percent of 

pregnant women .



 Even heavy, prolonged bleeding can be 

associated with a normal outcome.



 In 90 to 96 percent of pregnancies in 

which vaginal bleeding occurs between 

7 to 11 weeks of gestation and fetal 

cardiac activity is observed, pregnancy 

continues; 

 success rates increase with gestational 

age when bleeding occurs.



 Vaginal bleeding may be accompanied 

by passage of fetal tissue, which typically 

is solid and has the appearance of a 

white mass covered with blood.

 Patients may mistake a blood clot for 

fetal tissue. Passage of fetal tissue is 

usually accompanied by severe 

cramping.



 Pelvic pain

The pain that accompanies a 

spontaneous abortion is typically crampy 

or dull in character and may be 

constant or intermittent





 The gestational age should be 

calculated based on menstrual history or 

ultrasound assessment.

 The history should focus on the presence 

and characteristics of any vaginal 

bleeding and pelvic pain, and on the 

passage of fetal tissue. 



 A complete pelvic examination should 

be performed. The speculum 

examination is used to confirm that the 

uterus is the source of bleeding (rather 

than a cervical or vaginal lesion) and to 

assess the volume of bleeding.



 The most important component of the 

examination is to determine whether the 

cervix is dilated and whether products of 

conception are visible at the cervix or in 

the vagina. These features are used to 

classify the status of the spontaneous 

abortion, which impacts management.



 A purulent cervical discharge or uterine 

tenderness suggests a possible septic 

abortion, which also should be 

suspected in women who appear ill or 

are febrile.



 is the most useful test in the diagnostic 

evaluation of women with suspected 

spontaneous abortion . 

 The most important finding is fetal 

cardiac activity, which is typically first 

detected at 5.5 to 6 weeks.





 During embryologic development, the 

gestational sac develops, followed by 

the yolk sac, and then the embryo. 

 The diagnostic criteria for a failed 

pregnancy are based upon the 

development of a yolk sac or embryo 

once the gestational sac has reached a 

size threshold. 



 Early studies found that the absence of a 

yolk sac in a gestational sac >8 mm mean 

sac diameter (MSD) or the absence of an 

embryo in a gestational sac >16 mm 

suggested an abnormal pregnancy .

 the minimum threshold (to achieve a 

specificity of 95 percent for the diagnosis of 

a failed pregnancy) is a gestational sac ≥25 

mm MSD without a yolk sac or embryo . 



 American College of Radiology (ACR) 

and United Kingdom Royal College of 

Obstetricians and Gynaecologists 

(RCOG) guidelines use ≥25 mm 

gestational sac MSD as a criterion for the 

diagnosis of a failed pregnancy in the 

absence of a yolk sac or embryo.



 Fetal cardiac activity confirms a live 

pregnancy. The absence of cardiac 

activity in an embryo of any crown rump 

length (CRL) raises suspicion of an 

abnormal pregnancy.

 The ACR and the RCOG use ≥7 mm CRL 

as a criterion for the diagnosis of a failed 

pregnancy.



 When fetal cardiac activity was 

detected at 5 to 6 weeks of gestation of 

age, the risk of subsequent spontaneous 

abortion was

 In women less than 36 years: 4.5%. 

 In women aged 36 to 39 years: 10 %

 In women age 40 years or older: 29%

 In women with recurrent pregnancy loss 

:22%





 A gestational sac size of 2 to 3 mm may 

be visualized at four weeks and one to 

three days 

 The yolk sac can be noted initially at the 

beginning of the fifth week of gestation 

 An embryonic pole with cardiac activity 

can be first detected at 5.5 to 6 weeks 





 A gestational sac that is abnormally 

small or large in relation to the embryo 

within is associated with an increased risk 

of spontaneous abortion .

 Small MSD is diagnosed when the 

difference between the MSD and CRL is 

less than 5 mm (MSD - CRL <5)



 Other findings suggesting a poor 

pregnancy outcome include

 A gestational sac with an irregular contour, 

 A decidual reaction <2 mm in thickness, 

 absence of the double decidual sac sign, 

 decreased echodensity of the 

choriodecidual reaction

 low sac position in the uterus



 An abnormal yolk sac may be large for 

gestational age, irregular, free floating in 

the gestational sac rather than at the 

periphery, or calcified.



 Embryonic heart rate below 100 (bpm) 

at 6 to 7 weeks of gestation is slower 

than is observed in the large majority of 

normally progressing early pregnancies .



 In one study, the first trimester survival 

rate was 62 percent among 531 embryos 

with slow early heart rates (less than 100 

bpm at less than 6.2 weeks or less than 

120 bpm at 6.3 to 7.0 weeks), compared 

with 92 percent survival among 1501 

embryos having a normal heart rate 

above those threshold values . 



 Higher rates of pregnancy loss are 

associated with lower embryonic heart 

rates; survival is zero at heart rates below 

70 bpm at 6 to 8 weeks of gestation.



 Embryos having an abnormally slow 

heart rate between 6 and 7 weeks of 

gestation that subsequently increases to 

a normal rate at 8 weeks of gestation 

remain at increased risk for loss . 



 When a slow embryonic heart rate is 

observed, it is prudent to perform a 

follow-up ultrasound examination (in 

seven days) to document unequivocal 

loss of cardiac activity before 

proceeding to a diagnosis of failed 

pregnancy.



 A meta-analysis of seven comparative 

studies found that women having a 

subchorionic hematoma had a 

significantly increased risk of 

spontaneous abortion, compared to 

women without such findings

(18 versus 9 percent).



 A subchorionic hemorrhage or 

hematoma is a risk factor for 

spontaneous abortion, particularly when 

it amounts to 25 percent or more of the 

volume of the gestational sac.



 The findings also are associated with an 

increased risk of :

 placental abruption (4 versus 1 %)

 PPROM(4 versus 2 %)

 The increased risks of preterm labor and 

stillbirth appeared to be dependent 

upon the presence of vaginal bleeding.



 Pregnancy outcome associated with 

subchorionic hematoma also relates to 

location, with worse outcomes observed 

for retroplacental hematomas, 

compared to marginal hematomas.



 The location, rather than the size, of a 

subchorionic hematoma may be the 

most important predictor of pregnancy 

outcome. 



 The only management option for 

subchorionic hematoma is expectant. 

 There is insufficient evidence regarding 

whether bed rest decreases the risk of 

pregnancy loss when a subchorionic 

hematoma is present. 



 Some clinicians repeat an ultrasound in 

one to two weeks to confirm fetal 

viability and assess any change in size of 

the hematoma, primarily to provide 

reassurance to the patient.

 A subchorionic hematoma is not an 

indication to conduct a diagnostic 

evaluation for an acquired or inherited 

thrombophilia.







 The criteria:

●A gestational sac ≥25 mm in mean 
diameter that does not contain a yolk 
sac or embryo.

●An embryo with a CRL ≥7 mm that does 
not have cardiac activity. 

 If the gestational sac or embryo is smaller 
than these dimensions, pelvic ultrasound 
should be repeated in one to two 
weeks. 



●After a pelvic ultrasound showed a 

gestational sac without a yolk sac, 

absence of an embryo with a heartbeat 

in ≥2 weeks.

●After a pelvic ultrasound showed a 

gestational sac with a yolk sac, absence 

of an embryo with a heartbeat in ≥11 

days.







 Threatened abortion describes cases in 

which the diagnostic criteria for 

spontaneous abortion have not been 

met, but vaginal bleeding has occurred 

and the cervical os is closed. 

 The exact etiology of bleeding often 

cannot be determined and is frequently 

attributed to marginal separation of the 

placenta. 



 The term missed abortion refers to a 

spontaneous abortion in a patient with 

or without symptoms having a closed 

cervical os. Women may notice that 

symptoms associated with early 

pregnancy (eg, nausea, breast 

tenderness) have abated and they do 

not "feel pregnant" anymore



 A pregnancy with an empty gestational 

sac is a pregnancy in which embryonic 

development arrested at a very early 

stage or failed altogether. This type of 

gestation has been referred to as an 

anembryonic pregnancy or a blighted 

ovum, but these terms are not preferred 

and their use, particularly blighted ovum, 

should be discouraged. 



 An empty sac pregnancy is defined 

sonographically as the presence of a 

gestational sac larger than 25 mm 

without evidence of embryonic tissues 

(yolk sac or embryo) 



 A high incidence of chromosomal 
abnormalities is found in empty sac 
pregnancies , which also may display early 
hydatidiform degeneration of the chorionic 
villi.

 Although some experts have suggested 
that these gestations are associated with 
molar pregnancy , empty sac pregnancies 
are of mixed maternal and paternal 
genetic origin, whereas complete moles 
are of solely paternal origin . 



 An empty sac pregnancy may present 

as a missed, inevitable, incomplete, or 

complete abortion. Management is 

based upon the clinical presentation



 The term inevitable abortion refers to 

cases in which the patient has vaginal 

bleeding, typically accompanied by 

crampy pelvic pain, and the cervix is 

dilated. Products of conception can 

often be felt or visualized through the 

internal cervical os.



 Incomplete abortion refers to cases in 

which vaginal bleeding and/or pain are 

present, the cervix is dilated, and 

products of conception are found within 

the cervical canal on examination. 



 Complete abortion refers to cases in 

which the products of conception are 

entirely out of the uterus and cervix, and 

on examination the cervix is closed and 

the uterus is small and well contracted; 

vaginal bleeding and pain may be mild 

or may have resolved.



 When an abortion occurs before 12 

weeks of gestation, it is common for the 

entire contents of the uterus to be 

expelled, thereby resulting in a complete 

abortion. In such cases, the uterus is small 

and well contracted and there is 

typically scant vaginal bleeding and 

only mild cramping. 



 After 12 weeks, the membranes often 

rupture and the fetus is passed, but 

significant amounts of placental tissue 

may be retained, leading to an 

incomplete abortion, also called an 

abortion with retained products of 

conception. 



 Pelvic ultrasound may be helpful to 

determine whether retained products of 

conception are present. 



 Septic abortion refers to a complicated 
form of spontaneous abortion 
accompanied by an intrauterine 
infection. Septic abortion is uncommon 
in women with spontaneous abortion 
and is more frequently associated with 
induced abortion. It is important to 
recognize the signs and symptoms of 
septic abortion, because the condition 
can be severe and life-threatening.



 Common clinical features of septic 

abortion include fever, chills, malaise, 

abdominal pain, vaginal bleeding, and 

discharge, which is often 

sanguinopurulent.

 Physical examination may reveal 

tachycardia, tachypnea, lower 

abdominal tenderness, and a boggy, 

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







 In such cases, the uterine size 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/contractions are often 

present



 A serum progesterone of <5 ng/mL is 

associated with a nonviable pregnancy. 

However, in our practice, we do not 

routinely use this test to evaluate women 

with a suspected miscarriage



 Results from different laboratories may 

vary and should not be used to 

demonstrate a decrease. 

 In addition, in some cases, the hCG 

concentration may plateau.



 In failed pregnancies, a decline in serum 

hCG is usually apparent based upon two 

measurements at least two days apart. 

 strongly predictive of miscarriage :a drop 

in hCG

 At a baseline serum hCG  of 500 IU/L: >21 %

 At a baseline serum hCG of 5000 IU/L:>35 % 

.



 A serum human chorionic gonadotropin 

(hCG) should be drawn. A single hCG 

concentration is not informative in the 

diagnosis of spontaneous abortion, but a 

baseline is useful if the ultrasound findings 

are nondiagnostic or if ectopic 

pregnancy is suspected. In such cases, 

serial hCG measurement may be 

necessary



 Other important findings are the size 

and contour of the gestational sac, the 

presence of a yolk sac, and the fetal 

heart rate.

 In general, these early pregnancy 

sonograms are performed transvaginally, 

as the gestational sac and its contents 

are best evaluated in early gestation 

through a transvaginal approach.



 Hand-held Doppler device — A hand-held 
Doppler ultrasound device may be used to 
detect fetal cardiac motion in the late first 
trimester. Loss of a previously detected fetal 
cardiac activity on such a device should 
raise suspicion for a missed abortion. 
However, because the failure to detect 
fetal cardiac activity with a hand-held 
device may result merely from incorrect 
placement of the device, further evaluation 
with ultrasonography is required.



 performed to determine uterine size

an abdominal examination may also be 

useful when gestational age is greater 

than 12 weeks. The uterus may be 

enlarged due to multiple gestation or the 

presence of uterine leiomyomas. A small 

for gestational age uterus raises suspicion 

of a spontaneous abortion.



 In a prospective study of over 4000 

pregnant women, 12 percent of women 

with first trimester vaginal bleeding had a 

miscarriage, but miscarriage also 

occurred in 13 percent of women 

without bleeding.



 This size threshold used must have a high 

specificity, since a false positive 

diagnosis of spontaneous abortion may 

result in an intervention that harms a 

normal pregnancy.






