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Second trimester pregnancy loss is uncommon, but it should be regarded as an important event in a woman’s obstetric
history. Fetal abnormalities, including chromosomal problems, and maternal anatomic factors, immunologic factors,
infection, and thrombophilia should be considered; however, a cause-and-effect relationship may be difficult to establish. A thorough history and physical examination should include inquiries about previous pregnancy loss. Laboratory tests may identify treatable etiologies. Although there is limited evidence that specific interventions improve
outcomes, management of contributing maternal factors (e.g., smoking, substance abuse) is essential. Preventive
measures, including vaccination and folic acid supplementation, are recommended regardless of risk. Management of
associated chromosomal factors requires consultation with a genetic counselor or obstetrician. The family physician
can play an important role in helping the patient and her family cope with the emotional aspects of pregnancy loss.
(Am Fam Physician 2007;76:1341-6, 1347-8. Copyright © 2007 American Academy of Family Physicians.)
▲

Patient information:
A handout on pregnancy
loss, written by the
authors of this article, is
provided on page 1347.

P

regnancy loss during the second trimester (i.e., 13 to 27 weeks’ gestation)
is rare1 and often is not distinguished
from first trimester pregnancy loss.2
However, a true second trimester loss should
be considered a unique entity, and an appropriate evaluation is indicated. Pregnancy loss
is considered a miscarriage when it occurs
before 20 weeks’ gestation; after this time it
is considered a stillbirth. Nevertheless, there
is considerable overlap between these definitions, and definitions vary by state.3,4
Rates of pregnancy loss decrease as the
pregnancy progresses. Overall, about 10 to
20 percent of all recognized pregnancies
and 30 to 40 percent of all conceptions
end in pregnancy loss.4-6 Miscarriage that
occurs at 13 to 14 weeks’ gestation usually
reflects a pregnancy loss that happened
one to two weeks earlier.7 Approximately
1 to 5 percent of pregnancies are lost at
13 to 19 weeks’ gestation, whereas stillbirth
occurs in 0.3 percent of pregnancies at 20 to
27 weeks’ gestation, a rate similar to that of
third trimester stillbirth (Figure 1).1
Factors Associated with Pregnancy Loss
Table 1 outlines the conditions associated
with pregnancy loss by trimester.4,8-10 Establishing a cause-and-effect relationship is difficult; causation is well established only for
chromosomal and fetal structural problems.
Overall, the cause of pregnancy loss remains
unexplained in up to 50 percent of cases.11


At least one half of first trimester pregnancy losses are caused by chromosomal
abnormalities.12 Results from chorionic
villus sampling suggest that this type of
abnormality causes up to 85 percent of all
miscarriages.8 Less common causes of first
trimester loss include maternal illness, luteal
phase defect and other hormonal problems
(e.g., polycystic ovary syndrome), and intrauterine adhesions.8
The incidence of disorders associated
with third trimester pregnancy losses varies greatly from study to study because
of differences in the populations surveyed.
In addition, many causes are interdependent; for example, maternal hypertension
can cause uteroplacental insufficiency and
growth restriction.9,10
Etiologies of Second Trimester
Pregnancy Loss
Conditions associated with second trimester
pregnancy loss overlap those of the first and
third trimesters to a certain extent, but some
are characteristic of second trimester losses.2
Table 2 lists clinical clues that suggest potential etiologies of second trimester loss, and it
suggests further testing and treatments.
chromosomal abnormalities

In addition to their role in first trimester
miscarriage, chromosomal abnormalities also
cause pregnancy loss in the second trimester.
About 24 percent of pregnancy losses in the
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SORT: KEY RECOMMENDATIONS FOR PRACTICE
Clinical recommendation

Evidence
rating

References

Hysteroscopic metroplasty for septate uterus is associated with favorable pregnancy outcomes.

C

3

Cervical cerclage can be considered in women with three or more unexplained second trimester
losses or preterm deliveries and cervical change before viability.

B

21-23

Combined unfractionated heparin and aspirin may reduce pregnancy loss by 54 percent in women
with antiphospholipid antibody syndrome and previous pregnancy loss.

B

26

Providing support and counseling regarding typical reactions, available resources, and support groups
is recommended to help the patient and her family adjust to a second trimester pregnancy loss.

C

35, 36

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, diseaseoriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, see page 1262 or
http://www.aafp.org/afpsort.xml.

at conception, neural tube defects, amniotic band syndrome, or maternal exposure to teratogens. Major uterine anomalies have traditionally been associated with
second trimester pregnancy loss.13-15 One case-control
study showed a significant association between some
müllerian duct anomalies and second trimester loss, as
well as low birth weight, breech presentation, and maternal hemorrhage.16 The role of surgical correction of these
fetal and maternal anatomic factors
anomalies is controversial, with most studies showing no
Pregnancy loss can also be caused by structural abnor- difference in fetal survival rates with surgical correction
malities resulting from uncontrolled maternal diabetes compared with uncorrected anomalies. For more severe
anomalies (e.g., complete septate uterus), surgical repair may be the only realistic option for
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second trimester are caused by chromosomal abnormalities, and about 12 percent of late second trimester losses
are attributed to this cause.12 Chromosomal abnormalities
found in second trimester losses are similar to those found
in live births; the most common are trisomies 13, 18, and
21, monosomy X (i.e., Turner syndrome), and sex chromosome polysomies.8
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Table 1. Factors Associated with Pregnancy Loss by Trimester
Factors
Trimester

Fetal

Maternal

Fetomaternal

Other

First

Chromosomal
abnormalities

Anatomic factors (e.g., intrauterine adhesions,
leiomyomata, uterine septum)

—

Drug use

Congenital
abnormalities

Endocrinopathy (e.g., Cushing’s syndrome, luteal phase
defect, polycystic ovary syndrome, thyroid disease)

Ectopic pregnancy
Smoking
Teratogen exposure

Immunologic factors (e.g., antiphospholipid antibody
syndrome, systemic lupus erythematosus)

Trauma (e.g., physical
abuse)

Infection (e.g., cytomegalovirus, herpes simplex virus,
Listeria monocytogenes, parvovirus B19, rubella,
Toxoplasma gondii)
Severe acute illness
Thrombophilia (e.g., activated protein C, factor V Leiden,
prothrombin G20210A mutation)
Uncontrolled chronic illness (e.g., diabetes, hypertension)
Second

Chromosomal
abnormalities

Anatomic factors (e.g., incompetent cervix, intrauterine
adhesions, leiomyomata, uterine anomalies)

Congenital
abnormalities

Immunologic factors (e.g., antiphospholipid antibodies
[anticardiolipin antibody and lupus anticoagulant])

—

Drug use
Preterm premature
rupture of membranes
Smoking

Infection (e.g., bacterial vaginosis, intra-amniotic
infection)

Teratogen exposure
Trauma (e.g., physical
abuse)

Placental problems (e.g., hematoma, retained intrauterine
device, placental abruption, placenta previa)
Severe acute illness
Thrombophilia (e.g., factor V Leiden, protein S
deficiency, prothrombin G20210A mutation)
Uncontrolled chronic illness (e.g., diabetes, hypertension)
Third

Chromosomal
abnormalities

Immunologic factors (e.g., antiphospholipid antibodies
[anticardiolipin antibody and lupus anticoagulant])

Fetal growth
restriction

Drug use

Congenital
abnormalities

Infection

Fetomaternal
transfusion

Teratogen exposure

Intrapartum asphyxia
Placental problems (e.g., placenta previa, placental
abruption)
Post-term pregnancy
Severe acute illness
Thrombophilia (e.g., factor V Leiden, protein S
deficiency, prothrombin G20210A mutation)

Isoimmunization

Smoking
Trauma (e.g., physical
abuse)

Nonimmune
hydrops fetalis
Twin-to-twin
transfusion

Umbilical cord complication
Uncontrolled chronic illness (e.g., diabetes, hypertension)
Information from references 4 and 8 through 10.

recent reviews of randomized trials, as well as a report
from the American College of Obstetricians and Gynecologists, conclude that there is insufficient evidence to
recommend cerclage for a shortened cervix detected by
ultrasonography.21-23 There is better support for cervical
cerclage in women with three or more second trimester
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losses or preterm deliveries and cervical change before
fetal viability.
thrombophilia

A meta-analysis of 31 studies on the effect of thrombophilic disorders in pregnancy loss showed that a
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nonrecurrent pregnancy loss after 20 to 24 weeks’
gestation is associated with factor V Leiden, protein
S deficiency, and the prothrombin G20210A mutation.24 Antiphospholipid antibodies, specifically lupus
anticoagulant and anticardiolipin antibody, can occur
in women with systemic lupus erythematosus or other
immunologic conditions, can occur as an isolated syndrome, and can be transient. These antibodies cause placental thrombosis and have emerged as well-established
risks for second and third trimester pregnancy loss.25
Work-up of thrombophilia is, therefore, recommended
in women with a pregnancy loss after 20 weeks’ gestation. In patients who have had a pregnancy loss before
20 weeks, there is insufficient evidence to recommend
for or against such a work-up after the loss.

Management of thrombophilic conditions and
antiphospholipid antibodies is done after a pregnancy
loss and is typically beyond the scope of most family
physicians; however, combination therapy with heparin and aspirin may reduce rates of pregnancy loss by
54 percent in women with antiphospholipid antibody
syndrome who have had a previous loss.26 Heparin is
often used to treat thrombophilia in pregnant women;
however, there are no trials showing its effectiveness in
this population.27
infection

Infection has been implicated in 10 to 25 percent of second
trimester pregnancy losses.28 Many infectious agents have
been suggested, including bacteria, spirochetes, protozoa,

Table 2. Diagnostic Approach to the Patient with a Second Trimester Pregnancy Loss
Clinical clues

Possible causes

Further evaluation

Potential action

Recurrent first
trimester losses

Chromosomal abnormalities

Fetal autopsy; karyotype analysis

Genetic counseling

Fetal malformation;
stillbirth

Chromosomal abnormalities;
maternal teratogen
exposure; maternal illness

Fetal autopsy; karyotype analysis;
maternal blood tests (i.e., glucose,
thyroid, liver); maternal history

Genetic counseling; avoidance
of teratogens; treatment of
maternal illness

Painless rupture of
membranes

Cervical insufficiency

Ultrasonography; hysterography

Cervical cerclage

Unexplained loss

Maternal anatomic factors
(müllerian duct anomalies,
intrauterine adhesions)

Physical examination; ultrasonography;
hysterosalpingography; hysteroscopy;
pelvic magnetic resonance imaging

Metroplasty or other uterine
surgical procedures

Placental abruption

Maternal hypertension;
cocaine use; smoking;
thrombophilias; physical
abuse, trauma

Directed history and physical
examination; laboratory evaluation
(e.g., blood tests for factor V Leiden,
activated protein C resistance,
prothrombin G20210A mutation,
protein S deficiency); pelvic
ultrasonography; toxicology screen

Treatment of maternal illness;
substance abuse counseling
or intervention

Maternal systemic
lupus erythematosus
or primary Sjögren’s
syndrome; cutaneous
thrombosis

Antiphospholipid antibody
syndrome

Blood tests for lupus anticoagulant and
anticardiolipin antibody

Referral; combination aspirin
and heparin therapy

Normal fetus, possible
maternal history of
thrombosis

Thrombophilias

Blood tests for factor V Leiden,
activated protein C resistance,
prothrombin G20210A mutation,
protein S deficiency

Referral; combination aspirin
and heparin therapy

Maternal fever, preterm
labor, pathologic
evidence of placental
inflammation

Maternal infection

Maternal (and fetal, if possible) cultures;
assays for infectious agents

Antimicrobial agents; avoidance
of cat litter and sexually
transmitted infections; rubella
immunization
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viruses, and fungi.29,30 Most authorities acknowledge that
infection plays a role in some cases of late pregnancy
loss, but they think that positive cultures and pathologic
inflammation are most often postmortem findings. Infection is more closely linked to pregnancy loss in developing
countries.28,31 Bacterial vaginosis infection has been
linked to second trimester loss, but not first trimester
loss.32 As with other etiologies that are difficult to confirm, there is limited proven benefit of intervention. Nevertheless, rubella and influenza vaccination is prudent
in all pregnant women, and treating bacterial vaginosis
may prevent premature labor in women with a history of
preterm birth.33
General Assessment and Follow-up
history and physical examination

After a second trimester loss, all patients warrant a thorough
history and physical examination to look for factors that
might predispose them to another loss. Ideally, this workup should be done during preconception counseling.
The history should include symptoms and signs of
pregnancy loss, chronic maternal medical conditions
that may contribute to pregnancy loss, family history
that suggests genetic problems, medication use as an
indication of underlying illness, environmental exposures, substance abuse, trauma, and obstetric history.
A detailed review of the pregnancy should be performed,
including vital signs, weight gain, dating parameters,
ultrasonography, and laboratory tests.
If the loss is a stillbirth, pathologic examination of the
fetus and placenta is advocated; chromosomal analysis
should also be performed, if possible.34 Cultures should
be ordered only if the patient has clinical symptoms of
a specific infection. Particularly, asymptomatic patients
should not be treated for bacterial vaginosis.
disease management and counseling

Detailed work-up and management of many of the
maternal factors associated with second trimester pregnancy loss often require referral to an obstetrician or perinatologist; however, the family physician can still play
an important role. If a maternal medical illness appears
to have contributed to the pregnancy loss, the family
physician should optimize management of the patient’s
diabetes, thyroid disease, or hypertension. Nutritional
education and folic acid supplementation can improve
maternal illness and help prevent neural tube defects.
Smoking, alcohol consumption, and substance abuse
have been implicated in poor fetal outcomes; therefore,
patients should be offered counseling and treatment,
even if the roles of these activities in the pregnancy loss
November 1, 2007
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are not well established. Although trauma is an uncommon cause of pregnancy loss, advocacy for the prevention of physical abuse can be initiated and coordinated
by the family physician.
Patients who have had an unexplained pregnancy loss
should be offered genetic counseling with an option for
karyotype analysis, even though these interventions
have few measurable outcomes.
psychological factors

The family physician is in an ideal position to address
psychological factors in women who have had a second
trimester pregnancy loss. After an early pregnancy loss,
women experience the same emotional and psychological reactions as those who have experienced any type of
death; however, the duration of the distress is typically
shorter. Patients initially go through recognizable emotions, including shock, searching, and yearning. Often,
the patient will have intense preoccupation with seeing
or hearing the infant, and there may be a period of disorganization, with features similar to those of depression,
before she gradually adjusts and is able to move on.35
Many patients must also cope with their emotional
responses during a subsequent pregnancy. Women who
have had a pregnancy loss often have a strong impetus
to become pregnant again. During the next pregnancy,
these patients may have intense anxiety and ambivalence, with little emotional attachment. They may also
be overprotective of the child after birth.35 Awareness
of common and expected responses to pregnancy loss
can help the family physician in providing guidance to
these patients, who need information, reassurance, and
encouragement.
Support groups for parents who have had a pregnancy loss can be invaluable. There are many Internet
resources available. However, there is no evidence from
randomized trials to indicate any benefit from providing specific psychological support or counseling after a
pregnancy loss.36
The authors thank John Edwards, MD, and Guy Runkle, MD, for their
assistance in the preparation of the manuscript.
The opinions and assertions contained herein are the private views of the
authors and are not to be construed as official or as reflecting the views
of the U.S. Army Medical Department or the U.S. Army Service at large.

The Authors
thomas C. michels, COL (Ret.), MC, USA, is a member of the teaching staff in the Family Medicine Residency Program at Madigan Army
Medical Center in Tacoma, Wash. He received his medical degree from
the University of Pennsylvania School of Medicine in Philadelphia and
completed a family medicine residency and a faculty development

www.aafp.org/afp

American Family Physician 1345

Pregnancy Loss

fellowship at Madigan Army Medical Center. Dr. Michels has a master of
public health degree from the University of Washington School of Public
Health and Community Medicine in Seattle.
ALVIN Y. TIU, LTC, MC, USA, is a member of the teaching staff and is the
associate residency director of the Family Medicine Residency Program
at Madigan Army Medical Center. He received his medical degree from
the Pritzker School of Medicine at the University of Chicago (Ill.) and
completed a family medicine residency at David Grant Medical Center,
Travis Air Force Base, Calif.
Address correspondence to Thomas C. Michels, COL (RET.), MC, USA,
8223 24th St. Ct. W., University Place, WA 98466 (e-mail: thomas.
c.michels@us.army.mil). Reprints are not available from the authors.

16. Ben-Rafael Z, Seidman DS, Recabi K, Bider D, Mashiach S. Uterine
anomalies. A retrospective, matched-control study. J Reprod Med 1991;
36:723-7.
17. Patton PE, Novy MJ, Lee DM, Hickok LR. The diagnosis and reproductive outcome after surgical treatment of the complete septate uterus,
duplicated cervix and vaginal septum. Am J Obstet Gynecol 2004;190:
1669-75.
18. Homer HA, Li TC, Cooke ID. The septate uterus: a review of management and reproductive outcome. Fertil Steril 2000;73:1-14.
19. Rice JP, Kay HH, Mahony BS. The clinical significance of uterine leiomyomas in pregnancy. Am J Obstet Gynecol 1989;160(5 pt 1):1212-6.
20. Berghella V. Grand rounds: the short and funneled cervix: what do I do
now? Contemp Ob/Gyn 2004;49:26-34.
21. Belej-Rak T, Okun N, Windrim R, Ross S, Hannah ME. Effectiveness of
cervical cerclage for a sonographically shortened cervix: a systematic
review and meta-analysis. Am J Obstet Gynecol 2003;189:1679-87.

Author disclosure: Nothing to disclose.
REFERENCES
1. French FE, Bierman JM. Probabilities of fetal mortality. Public Health
Rep 1962;77:835-47.
2. Flint S, Gibb DM. Recurrent second trimester miscarriage. Curr Opin
Obstet Gynecol 1996;8:449-53.
3. Committee on Obstetric Practice, American College of Obstetricians
and Gynecologists. ACOG Committee opinion, number 167, December
1995. Perinatal and infant mortality statistics. Int J Gynaecol Obstet
1996;53:86-8.
4. Petitti DB. The epidemiology of fetal death. Clin Obstet Gynecol
1987;30:253-8.
5. Wang X, Chen C, Wang L, Chen D, Guang W, French J. Conception,
early pregnancy loss, and time to clinical pregnancy: a populationbased prospective study. Fertil Steril 2003;79:577-84.
6. Wilcox AJ, Weinberg CR, O’Connor JF, Baird DD, Schlatterer JP, Canfield RE, et al. Incidence of early loss of pregnancy. N Engl J Med
1988;319:189-94.
7. Simpson JL, Mills JL, Holmes LB, Ober CL, Aarons J, Jovanovic L, et al.
Low fetal loss rates after ultrasound-proved viability in early pregnancy.
JAMA 1987;258:2555-7.

22. American College of Obstetricians and Gynecologists. ACOG practice
bulletin. Cervical insufficiency. Obstet Gynecol 2003;102(5 pt 1):
1091-9.
23. Drakeley AJ, Roberts D, Alfirevic Z. Cervical cerclage for prevention
of preterm delivery: meta-analysis of randomized trials [Published
correction appears in Obstet Gynecol 2004;103:201]. Obstet Gynecol
2003;102:621-7.
24. Rey E, Kahn SR, David M, Shrier I. Thrombophilic disorders and fetal
loss: a meta-analysis. Lancet 2003;361:901-8.
25. Wilson WA, Gharavi AE, Koike T, Lockshin MD, Branch DW, Piette JC, et
al. International consensus statement on preliminary classification criteria for definite antiphospholipid syndrome: report of an international
workshop. Arthritis Rheum 1999;42:1309-11.
26. Empson M, Lassere M, Craig J, Scott J. Prevention of recurrent miscarriage for women with antiphospholipid antibody syndrome or lupus
anticoagulant. Cochrane Database Syst Rev 2005;(2):CD002859.
27. Walker MC, Ferguson SE, Allen VM. Heparin for pregnant women with
acquired or inherited thrombophilias. Cochrane Database Syst Rev
2003;(2):CD003580.
28. Goldenberg RL, Thompson C. The infectious origins of stillbirth. Am J
Obstet Gynecol 2003;189:861-73.

8. Simpson JL. Fetal wastage. In: Gabbe SG, Niebyl JR, Simpson JL.
Obstetrics: Normal and Problem Pregnancies. 3rd ed. New York, N.Y.:
Churchill Livingstone, 1996:717-42.

29. Gaillard DA, Paradis P, Lallemand AV, Vernet VM, Carquin JS, Chippaux
CG, et al. Spontaneous abortions during the second trimester of gestation. Arch Pathol Lab Med 1993;117:1022-6.

9. Ahlenius I, Floberg J, Thomassen P. Sixty-six cases of intrauterine fetal
death. A prospective study with an extensive test protocol. Acta Obstet
Gynecol Scand 1995;74:109-17.

30. Heller DS, Moorehouse-Moore C, Skurnick J, Baergen RN. Secondtrimester pregnancy loss at an urban hospital. Infect Dis Obstet Gynecol
2003;11:117-22.

10. Fretts RC, Usher RH. Causes of fetal death in women of advanced
maternal age. Obstet Gynecol 1997;89:40-5.

31. Simpson JL, Mills JL, Kim H, Holmes LB, Lee J, Metzger B, et al. Infectious processes: an infrequent cause of first trimester spontaneous
abortions. Hum Reprod 1996;11:668-72.

11. Goldenberg L, Kirby R, Culhane JF. Stillbirth: a review. J Matern Fetal
Neonatal Med 2004;16:79-94.
12. Warburton D, Kline J, Stein Z, Strobino B. Cytogenetic abnormalities
in spontaneous abortions of recognized conceptions. In: Porter IH,
Hatcher NH, Willey AM, eds. Perinatal Genetics: Diagnosis and Treatment. Orlando, Fla.: Academic Press, 1986:23-40.
13. The American Fertility Society classifications of adnexal adhesions,
distal tubal occlusion, tubal occlusion secondary to tubal ligation, tubal
pregnancies, müllerian anomalies and intrauterine adhesions. Fertil
Steril 1988;49:944-55.
14. Stampe Sorensen S. Estimated prevalence of müllerian anomalies. Acta
Obstet Gynecol Scand 1988;67:441-5.
15. Lin PC, Bhatnagar KP, Nettleton GS, Nakajima ST. Female genital
anomalies affecting reproduction. Fertil Steril 2002;78:899-915.

1346 American Family Physician

32. Hay PE. Bacterial vaginosis and miscarriage. Curr Opin Infect Dis
2004;17:41-4.
33. McDonald HM, Brocklehurst P, Gordon A. Antibiotics for treating
bacterial vaginosis in pregnancy. Cochrane Database Syst Rev 2007;(1):
CD000262.
34. Incerpi MH, Miller DA, Samadi R, Settlage RH, Goodwin TM. Stillbirth evaluation: what tests are needed? Am J Obstet Gynecol 1998;
178:1121-5.
35. Stierman ED. Emotional aspects of perinatal death. Clin Obstet Gynecol
1987;30:352-61.
36. Chambers HM, Chan FY. Support for women/families after perinatal
death. Cochrane Database Syst Rev 1998;(2):CD000452.

www.aafp.org/afp

Volume 76, Number 9

◆

November 1, 2007

