
Few health concerns raise as many biopsychosocial issues as
a pregnant teenager presenting to the emergency department
(ED). Patients, family mem-
bers, and health care providers
must cope not only with the
complexities arising from the
pregnancy, but also with a host
of practical and ethical deci-
sions not faced in other circum-
stances. Acute and chronic
health conditions can have a
significant impact on pregnan-
cy. The emergency medicine
(EM) physician faced with pro-
viding health care to a pregnant
teenager must remain cognizant
of all of these factors to provide
the best and most effective care. 

Regardless of the factors that promote or prevent teenage sex-
ual activity, its immediate consequences and a variety of co-mor-
bidities continue to account for a large number of ED visits. This
article addresses surveillance and diagnosis of pregnancy in the
adolescent, management and referral of the newly diagnosed

pregnant adolescent, early pregnancy complications, and com-
mon medical conditions affecting pregnancy as encountered by

the EM physician. The article’s
focus is on young women living
in industrialized nations or
those with emerging
economies, although data rele-
vant to developing nations are
included.

— The Editor

Epidemiology
In the past decade, rates of

sexual activity and its conse-
quences have declined—as has
the induced abortion rate—
while contraceptive use has
increased concurrently.1

Nonetheless, the United States continues to lead the industrial-
ized world in rates of teenage pregnancy and births.2 There are
roughly 1 million pregnancies in adolescents annually, represent-
ing about 10% of females 15-19 years of age,3 and 13% of all
births in the United States.4 Despite declines in adolescent preg-
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nancy rates in the past decade, unplanned pregnancies among
adolescents remain a significant problem in the United States;
85% of all teenage pregnancies are unintended.5 Health care
providers can be certain of encountering an undiagnosed preg-
nancy in an adolescent patient sometime in their career.

Adolescents often utilize health care services of the ED, espe-
cially when they have no identified primary care source. Treat-
able illnesses seen routinely in outpatient care facilities can often
be seen as ‘emergencies.’ These visits to the ED increase with
increasing age. Adolescents who have Medicaid or who have no
insurance (self-pay patients) are more likely than commercially
insured peers to receive a diagnosis of a gynecological problem.6

The prevalence of unrecognized pregnancy in the ED setting is
estimated to be between 6% and 22%.7,8

The diagnosis of pregnancy in the ED can be difficult, espe-
cially when the adolescent presents with complaints not sugges-
tive of pregnancy. The most common complaint of the pregnant
teenager presenting to the ED is gastrointestinal symptoms
(77%), followed by genitourinary and breast symptoms.8 Histori-
cal information concerning menstrual history and sexual activity
is often inaccurate. In a study of 100 teenagers whose pregnancy
was diagnosed in the ED, 10% denied sexual activity, 36%
revealed a concern about pregnancy when questioned specifical-
ly, and only 8% mentioned pregnancy as a chief complaint.9

There should be a high index of suspicion when it comes to a
diagnosis of pregnancy so that appropriate care and immediate
referrals can take place.

Scope of the Problem 
Pregnancy in adolescence has an impact on health well

beyond the duration of the pregnancy. Pre-existing health condi-
tions strongly influence both the intrapartum and postpartum
periods. Psychosocial and economic status also function as both
antecedents and consequences of pregnancy; these effects may
be more pronounced during adolescence, when the adolescent is
often much more vulnerable than she otherwise might be at an
older age.10 All of these factors converge when a pregnant
teenager presents to the ED for any problem at all. In this section
the psychosocial and behavioral factors associated with
increased risk of becoming pregnant in adolescence, those asso-
ciated with being pregnant in adolescence, and those that influ-
ence the outcomes of pregnancy in adolescence are discussed.
We discuss the biological aspects of pregnancy in the section on
physiology. All of these factors influence the clinician’s
approach to the pregnant teenager in the ED.

Risks for Becoming Pregnant. One of the important devel-
opmental tasks of adolescents, analogous to that of toddlers, is to
differentiate self from parent and to establish increasingly firm
control over their immediate environment. Increasingly risky
behaviors and their consequences are prevalent at this time. Edu-
cational programs aimed at changing risk-taking behaviors can
often be simplistic and futile if they do not account for this
developmental drive.11

Certain factors specifically increase a teenager’s chances of
becoming pregnant.12 Adolescent attitudes toward pregnancy are
important determinants both of becoming pregnant and of preg-
nancy outcome. In contrast to prevailing adult and public health
views, adolescents’ perception of adolescent pregnancy is that it
is not invariably seen as a negative, and in fact often has positive
connotations.13 Acceptance of traditional sex roles also has been
shown to increase the risk of teen pregnancy. Pregnant teenagers
were more likely to assign activities to traditional sex-typing,
have lower educational expectations (lower grades or dropped
out of school altogether), and have diminished future occupa-
tional aspirations.

Most adolescents lack understanding of the menstrual cycle
and its association with sexual intercourse—a fact that also plays
a large role in teenage pregnancy. Although most adolescents
know where to acquire contraception, there has been an overall
decline in the use of effective contraception, such as the oral
contraceptive pill.14

Researchers have found adolescent pregnancy was more like-
ly in adolescents who were older, who had attempted substance
use, or who had sex with older or non-steady partners — and this
trend increased with each additional sexual partner and with
each additional year of sexual activity.15 Dating violence and
date rape are associated with increased rates of teen pregnancy16
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as is homelessness.17

Teenagers with depression are known to be at significantly
higher risk for early parenthood, as well as for depression later in
life,18 an observation that has implications for both mother and
child. Recent evidence suggests that depression among adoles-
cents is significantly underdiagnosed.19, 20

Risks Caused by Pregnancy. Pregnant teenagers have a
higher overall mortality rate than their nonpregnant age-matched
peers.21 Notably, teenage pregnancy is associated with both
maternal and paternal morbidity and mortality.22 A variety of
morbidities, primarily behavioral (e.g., substance abuse and
domestic partner violence) also are associated independently
with pregnancy in adolescents.23 Although liberalization of abor-
tion laws has generally reduced abortion-related morbidity and
mortality, illegal abortions continue to pose independent and dis-
proportionate risks to the health of pregnant adolescents world-
wide.24 The risk of suicide attempts is increased in adolescents
who are pregnant, although in a two-year study of 92 adolescents
with suicide attempts by ingestion, pregnancy was not signifi-
cantly associated with severity of the suicide attempts.25

Teenaged mothers have an increased risk of premature death
later in life as well. In a 2004 study in Sweden, Otterblad report-
ed that the most prominent biological causes of these deaths
were ischemic heart disease and cancer of the lung and cervix.
Suicide, inflicted violence, and chemical dependence led the list
of behaviorally mediated causes of death in adolescent moth-
ers.26 These findings were independent of socioeconomic status,
although Sweden has a narrower range of socioeconomic status
than does the United States. 

Risks Factors Influencing Pregnancy and Outcomes. In a
recent large prospective cohort study, 20% of adolescent mothers
studied used marijuana throughout their pregnancy, and one-
third of these used multiple drugs.27 Among the 80% who
remained drug-free throughout pregnancy, half were former
users who stopped using drugs before or very early in pregnancy.
Cigarette and alcohol use, as well as social and psychiatric mor-
bidities, were associated with illegal drug use. In the cohort of
teenagers who had good antenatal care, no effects were found
between illicit drug users and non-users on birth weight or
preterm birth, after controlling for significant co-variates. The
only significant difference in outcome was a trend toward an
increase in threatened preterm labor. The authors concluded that
good antenatal care might be effective in ameliorating adverse
outcomes that are commonly associated with prenatal drug use.

Homelessness places teenagers at very high risk for multiple
morbidities, including pregnancy, drug use, trauma, and partner
violence.17 The interactions of each of these factors can perpetu-
ate the others, and can be compounded by depression and suici-
dal behavior. Homeless youth often choose not to receive med-
ical care. EDs often provide the only source of medical care for
this troubled population, and may be called upon at times to pro-
vide what might otherwise be considered routine prenatal
screening and health care. Feldman has recently pointed out that

EM physicians have the opportunity to be advocates for this pop-
ulation.17 The need for reproductive counseling or early entry to
prenatal care should be stressed whenever adolescents come into
contact with the health care system.

Pregnant women in general, including teenagers, are more
likely to become victims of partner violence than their nonpreg-
nant peers. Partner violence has many co-morbidities, including
chemical dependency, psychiatric conditions, and family/social
problems.28 The abusing partners also have higher rates of chem-
ical dependency than do the partners of non-abused pregnant
women. These observations mandate special consideration when
planning the discharge of a pregnant woman from the ED or
inpatient setting.

Physiologic Considerations
Despite being in overall better physical condition and having

fewer chronic diseases than adults, teenaged mothers have higher
rates of spontaneous miscarriage, preeclampsia, gestational dia-
betes, premature delivery, and low birthweight babies.29 Younger
adolescents (15 years or younger) also have higher rates of
maternal death, early neonatal death, and anemia compared with
young adult women. Pregnant adolescents of all ages have high-
er rates of postpartum hemorrhage, puerperal endometritis, and
operative vaginal delivery and episiotomy compared with older
women.21

Because of greater variation in menstrual cycles compared
with adults, teenagers are at higher risk of obtaining false-nega-
tive results on initial home pregnancy test kits. This factor may
contribute to late entry into prenatal care programs and may have
an effect on overall pregnancy outcomes.30

Adolescents have poor nutritional intake regardless of gender
and parity. In a recent study, pregnant teenagers were found to
have deficiencies in calcium, folate, vitamin E, magnesium, and
iron31—all of which are particularly important in early pregnan-
cy. Poor nutrition in pregnant adolescents has been ascribed, in
part, to anxiety about body image changes.32

Certain pre-existing conditions are either exacerbated by
pregnancy or cause elevated risks to both mother and fetus.
These apply in adolescents as well as in adults and are summa-
rized in Table 1.

Common Medical Conditions in Which 
Pregnancy is a Factor 

Most ED visits made by pregnant adolescents are for condi-
tions not directly related to the pregnancy, yet the pregnancy
must be considered in every case. In this section general clinical
considerations as they apply to the pregnant adolescent are dis-
cussed, and in the following section we discuss conditions spe-
cific to pregnancy.

Trauma. Trauma is the leading cause of maternal death dur-
ing pregnancy in industrialized countries, and pregnancy in trau-
ma patients is associated with high fetal mortality, with fetal
death rates threefold higher than those of their mothers.33 A
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recent retrospective case-control study among women of child-
bearing age, comparing pregnant and nonpregnant trauma
patients found that the pregnant patients were younger, had less
severe injuries, and were more likely to be black or Latino.34

Approximately one-third of pregnant patients involved in motor
vehicle trauma were not wearing seat belts at the time of injury. 

Motor vehicle crashes (MVCs) are the leading cause of trau-
ma hospitalization during pregnancy, and as many as 1% of all
infants may have been involved in crashes while in utero.35 The
national rate of MVCs in pregnancy was estimated at 13/1000

person-years based on data from police-reported crashes record-
ed in the National Automotive Sampling System Crashworthi-
ness Data System.36 Although mean injury severity was lower for
pregnant women, they were more likely to be transported or hos-
pitalized, particularly during their third trimester.

Although overall the most common injuries in pregnant trau-
ma victims are equivalent to those seen in the general popula-
tion, unique injury, morbidity, and mortality patterns are discern-
able. In particular, placental injury, including abruption, is a sig-
nificant risk in blunt abdominal trauma.36-38
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ASTHMA 

• Pregnant women with asthma have higher morbidity and mortality than those who do not.1

• This effect is heightened for women of black vs white race.2,3

• Treatment: no effect on pregnancy outcome of the use of inhaled corticosteroids.4,5The use of oral corticosteroids has been asso-
ciated with preterm delivery.6

SICKLE CELL DISEASE (SCD) 

• SCD is associated with elevated maternal and fetal morbidity and mortality.
• There is acute risk of increased sickling, sludging, and ischemia in the placenta, the pulmonary bed (producing acute chest syn-

drome), and other tissues.
• Infection, always a risk in SCD, is more threatening during pregnancy.
• Pregnant teenagers with SCD are at high risk for spontaneous abortion, intrauterine growth retardation, in-utero fetal demise,

preterm delivery, and placental thrombosis.7

SMOKING 

• Pregnant female smokers are at increased risk for ectopic pregnancy, premature abortions, premature delivery, in-utero growth
retardation,8,9 and thromboembolic events.10

• Infant mortality is 40% higher than in age-matched controls, a risk that increases in a dose-dependent fashion with amount of cig-
arettes smoked.11

OTHER CONDITIONS

• Epilepsy — Use of anti-epileptic drugs can affect fetal health.
• Cardiac disease — Most (76%) pregnant women with underlying cardiac disease of varying kinds12 experience no cardiovascular

complications during pregnancy. The most common complications experienced are congestive heart failure, arrhythmias, throm-
boembolism, angina, hypoxemia, and bacterial endocarditis.

• Dental health — Maternal periodontitis is a risk factor for preterm labor, with relative risks as high as 3.9 compared with women
who have healthy gums. Elevated levels of inflammatory mediators in blood and periodontal fluid may be causally related. 13

• Mental health — A variety of mental health problems are exacerbated during pregnancy, including depression, anxiety, and self-
injurious and suicidal behaviors.14,15-17

_____________________________________________________________________________________________________________________________

1 Kwon HL, et al. Ann Epidemiol 2003 May; 13(5):317-24.
2 Carroll KN, et al. Obstet Gynecol 2005 July;106(1):66-72.
3 Chung KD, et al. J Natl Med Assoc 2004 November;96(11):1414-21.
4 Martel MJ, et al. BMJ 2005;330(7485): 230.
5 Namazy J, et al. J Allergy Clin Immunol 2004 March;113(3):427-32.
6Leborgne-Samuel Y, et al. Rev Prat 2004 September 30;54914):1578-82.
7 Schatz M, et al. J Allergy Clin Immunol 2004 June;113(6):1040-5.
8 Habib P. J Gynecol Obstet Biol Reprod (Paris) 2005 April;34 Spec No 1:3S353-69.:3S353-69.
9 Hammoud AO, et al. Am J Obstet Gynecol 2005 June;192(6):1856-62.
10 Tosetto A, et al. J Thromb Haemost 2003 August;1(8):1724-9.
11 Salihu HM, et al. Matern Child Health J 2003;7(4):219-27.
12 Avila WS, et al. Clin Cardiol 2003 March;26(3):135-42.
13Freitas GV, et al. Rev Assoc Med Bras 2002 July;48(3):245-9.
14 Konopka T, et al. Bull Group Int Rech Sci Stomatol Odontol 2003 January;45(1):18-28.
15 Campagne DM. Eur J Obstet Gynecol Reprod Biol 2004 October 15;116(2):125-30.
16 Carter FA, et al. J Psychosom Res 2003 October;55(4):357-61.
17 Chander G, et al. Obstet Gynecol Clin North Am 2003 September;30(3):469-81.

Table 1. Pre-existing Conditions Associated with Increased Risks to Mother and Fetus



A recent review of 34 cases found obstetric complications in
21% of pregnant trauma victims; these were mainly preterm
labor (12%) but also included a placental abruption, one second
trimester fetal loss, and one maternal fatality accompanied by
loss of an 8-week-old fetus.39

In a large retrospective cohort study, women delivering at the
time of their trauma hospitalization had worse outcomes at deliv-
ery than their nontraumatized controls, regardless of injury
severity; odds ratios (OR) were 69 for maternal death, 4.7 for
fetal death, 43 for uterine rupture, and 9.2 for placental abrup-
tion.38 Women who sustained trauma prior to their delivery hos-
pitalization fared somewhat better, but also had significantly ele-
vated risks of maternal death (OR 4.4), placental abruption (OR
1.6), and preterm labor (OR 2.7). Maternal death was most com-
monly related to internal injury. 

Domestic or intimate partner violence can produce significant
traumatic injuries in pregnancy. Although MVCs are the leading
cause of injury in pregnancy, pregnant patients were more likely
than nonpregnant women of childbearing age to have sustained
their injuries from assault.40

While women report maintaining or increasing their pre-preg-
nancy rates of seatbelt use, a recent survey of women attending
prenatal care clinics found that only 73% demonstrated correct
seatbelt placement; attitudes varied — 60% reported that
restraints would protect their baby in a collision, 12% thought
the restraint could cause fetal injury, and 37% were unsure.41

Fewer than 40% of women surveyed reported receiving informa-
tion regarding proper restraint use during the current pregnancy. 

With the increasing involvement of young women in competi-
tive sports, it can be expected that there will be an increase in the
number of pregnant teenagers who sustain sports-related injuries.
Few data are currently available on which to base recommenda-
tions for sports participation or evaluation of injured pregnant
adolescent athletes.42

Invasive Infection and Sepsis. Despite subtle immune sys-
tem defects that occur during pregnancy, sepsis is not more com-
mon in pregnant teenagers than in the general population.43 The
pregnant patient in whom sepsis is a consideration, however,
must be approached with caution because rapid deterioration
may be imminent.

Sepsis resulting from abortions performed by nonmedical
individuals continues to be a major source of maternal morbidity
and mortality in the developing world. The possibility should not
be overlooked in caring for a pregnant teenager with sepsis in the
United States as well. Complications of septic abortion include
the need for surgical interventions such as evacuation of infected
intrauterine tissue and, rarely, laparotomy to repair visceral
injuries. The surgical complication rate is high, and in one recent
study, the mortality rate was 7.5% for patients who presented in
septic shock post-abortion.44 Causes of death from septic abor-
tion include disseminated intravascular coagulopathy (DIC),
acute renal failure, and adult respiratory distress syndrome
(ARDS). Severe anemia, as well as necrotizing fasciitis, has

been reported secondary to septic abortion. 
Respiratory Disease. Increased blood volume and physio-

logic stresses on the pulmonary and cardiovascular system can
produce respiratory compromise during pregnancy. It is impor-
tant to consider unique disease states (e.g., amniotic fluid
emboli) when confronted with respiratory failure in the pregnant
teenager.45

Acute bronchitis is common during pregnancy and is general-
ly a mild, self-limited condition for which antibiotic treatment is
rarely necessary. Influenza is often more serious during pregnan-
cy, with subsequently higher mortality rates.46 Reduced T-helper
cell activity in pregnancy may be one causal factor for this obser-
vation.43 The current generation of neuraminidase inhibitors has
not been sufficiently evaluated for safety during pregnancy.43

Despite significant changes in the cardiopulmonary physiolo-
gy during pregnancy, (Table 2) pneumonia does not occur more
frequently during pregnancy than at other times. The complica-
tions of pneumonia, however, do occur at higher rates during
pregnancy. The bacteriology of pneumonia in pregnancy is the
same as for nonpregnant patients; Streptococcus pneumoniae,
Haemophilus influenzae, and Mycoplasma pneumoniae remain
the most common etiologic agents.47 Pregnant teenagers with
sickle cell disease are at particularly high risk for pulmonary
complications.48

Sexually Transmitted Infections. Sexually transmitted
infections (STIs) have the same behavioral etiologies as pregnan-
cy itself, and therefore are common among pregnant adolescents.
Virtually all STIs can occur asymptomatically, and screening
studies should be considered in any pregnant teenager. Because
teenagers disproportionately use EDs when seeking care for
STIs, strong consideration to the possibility of pregnancy and its
antecedent or co-morbid factors is imperative.49

Adolescents often fail to have their partners treated and devel-
op recurrent infections. In 2000, 48% of new cases of STIs
occurred in adolescents and young adults ages 15-24 years.50

A number of STIs, including HIV, pose a threat to the preg-
nancy and specifically to the fetus or neonate. Genital herpes
simplex viral (HSV) infection is highly prevalent: 25% to 30%
of reproductive age women have antibodies against HSV-2,
despite a much smaller number of women with a known history
of genital herpes. Therefore, the risk of transmission of HSV to
the fetus or neonate is high and can have catastrophic conse-
quences, including death.51

The primary site of infection with Neisseria gonorrhea is the
endocervical canal, but the organism can ascend and cause uter-
ine and tubal infection.52 Gonorrhea cervicitis may be associated
with a yellow-green purulent cervical discharge and may cause
pain, discomfort, urethritis, or dysuria. Ascending gonorrheal
infection is rare in early pregnancy, but can occur in the first
trimester and should be considered in the pregnant adolescent
with abdominal or pelvic pain and STI risk factors.53 Prematurity
and chorioamnionitis can result from gonorrheal infection in
pregnancy, as can ophthalmia neonatorum.
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Chlamydia trachomatis infection is the most common report-
able STI, with a prevalence of 3 million cases in the United
States annually.54 Pelvic inflammatory disease can occur in 20%
to 40% of women not treated for the infection; this, in turn, can
lead to ectopic pregnancy. Eighty-five to 90% of Chlamydia
infections are asymptomatic, and can persist unknowingly for
months.55 Chlamydia infection during pregnancy has been asso-
ciated with preterm labor, low birth weight, premature rupture of
membranes, neonatal death, and postpartum endometritis.56

HIV is the leading cause of maternal mortality in the world
today, but it is far beyond the scope of this review to discuss.
Patients at risk should be counseled to get HIV testing and pre-
natal care. 

Urinary Tract Infection (UTI). Urinary symptoms are
prevalent during pregnancy and may become more frequent as
the pregnancy progresses. Increased screening for UTI is credit-
ed with maintaining relatively low rates of pyelonephritis in
pregnancy, but when it does occur pyelonephritis is most com-
mon in young, nulliparous women during the second trimester.
Pathogens do not differ significantly from those causing pyelo-
nephritis in nonpregnant females.57

Social and Behavioral Issues. Pregnancy is both a risk for
and a consequence of many inter-related social and behavioral
morbidities including:

Domestic Violence. Pregnancy increases the likelihood that
a woman will be the victim of domestic or intimate partner
violence.58,59

Depression. Pregnancy does not increase the overall rate of
depression among women, but women with a history of depres-
sive illness may suffer an exacerbation during pregnancy.60

Suicide Attempts or Ideation. These are particularly prevalent;
in one cohort of pregnant teenagers, 17% experienced suicidal
ideation during pregnancy.61,62

Toxic Ingestion. This is a common form of suicide attempt
among teenaged girls, including those who are or might be preg-
nant. Drug overdoses taken shortly before or during pregnancy
have been shown to be associated with increased risk of miscar-
riage, but in surviving fetuses no increase in pathology was found.63

Post-traumatic stress disorder is extremely prevalent among
victims of physical or sexual violence or abuse, and may be
exacerbated or triggered by pregnancy.64

Female genital mutilation, also referred to as genital cutting,
is seen with increasing frequency in EDs as immigrant and
refugee populations in the United States and western Europe
expand.65 This procedure can lead to a variety of early complica-
tions such as hemorrhage and infection as well as later obstetric,
intrapartum and post-partum complications.65,66,67

Specific Conditions for Which Pregnancy is a
Risk Factor 

In addition to the conditions, which when exacerbated, com-
plicate pregnancy, there are a small number of important condi-
tions that are either exclusive to pregnancy or rarely occur out-

side of pregnancy in pediatric and adolescent medicine. 
Threatened Abortion. Vaginal bleeding in any trimester may

be a warning of a threatened or imminent miscarriage. Early
first-trimester bleeding is often normal when it occurs in small
quantities, but larger amounts or persistent bleeding may signal a
threatened abortion.68 In one recent study using endovaginal
ultrasonography, only 44% of first-trimester fetuses of mothers
with vaginal bleeding were viable.69 The risk of fetal loss is sub-
stantially lower once true fetal heart activity has been detected;
only 3.4% of fetuses with known fetal heart activity and threat-
ened abortion were actually lost in one recent study.70

Gestational Diabetes. Gestational diabetes is a common
complication of pregnancy at all ages.71 Women with relative
insulin resistance prior to pregnancy are at increased risk; such
resistance is associated with obesity.72 The most dramatic
increase in insulin resistant diabetes in the United States in the
past 20 years has been among adolescents in general. In one very
large study, however, adolescents developed gestational diabetes
less commonly than did older women.21 Gestational diabetes is
independently associated with preeclampsia, another pregnancy-
induced complication for which teenagers are at increased risk.73

Preeclampsia/ Eclampsia. Elevated blood pressure, protein-
uria, pathologic edema, and neurologic irritability characterize
preeclampsia, which can progress to eclampsia with the onset of
convulsions.74 Preeclampsia can result in severe end-organ dam-
age and other catastrophic consequences and may be the cause
of as many as 50,000 maternal deaths annually. Preeclampsia/
eclampsia is the most common cause of admission to critical
care units of pregnant women of any age.75 Pregnant women
younger than 17 years have a higher incidence of preeclampsia
than older women.67,76

HELLP Syndrome. The association of hemolysis, elevated
liver enzymes, low platelets (HELLP syndrome) count, and
pregnancy was identified in 1982. It occurs at a rate of approxi-
mately 2.3 per 1000 pregnancies, and is an important cause of
maternal and fetal morbidity and mortality.77 The syndrome is
typically a third-trimester event, and is overwhelmingly but not
exclusively associated with preeclampsia/eclampsia.78 Because
its main presenting symptom is often severe epigastric pain,
delays in diagnosis may occur.79 HELLP is not independently
associated with young maternal age beyond its association with
preeclampsia.

Abruptio Placentae. Pathological disruption of the placenta
prior to delivery (abruptio placentae) is a common cause of fetal
distress, fetal death, and other obstetric complications.80 This
condition occurs more frequently with advancing maternal age,81

but it still must be considered in adolescents.80 In one recent
large study, there was a 6.5% overall occurrence rate of abruptio
placentae, with an increased risk associated with maternal dia-
betes, hypertension, pre-eclampsia, and polyhydramnios.80

Although this condition is uncommon in adolescents, it still
should be considered in the adolescent with late term vaginal
bleeding and abdominal pain and/or with evidence of fetal dis-
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tress. Placental abruption is also a common complication of
abdominal trauma in pregnant patients.38

DVT/PE. Deep venous thrombosis (DVT) occurs with
increased frequency during pregnancy, as does the complication

of thromboembolic events such as pulmonary embolism (PE).82

In one study, pregnancy doubled the rate of DVT in teenaged
girls.83 Smoking and the use of oral contraceptives are independ-
ent risk factors for DVT and PE. Because of high rates of smok-
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Table 2. Normal Physiologic Changes of Pregnancy

ORGAN SYSTEMS SPECIFIC PHYSIOLOGIC CHANGES

Cardiovascular
Cardiac

Blood pressure

• Cardiac output increases about 30-50% (from 4.5 to 6.0 L/min).
• Stroke volume increases about 10% to 15%.
• Systolic ejection murmur and S3 gallop are common (90% of pregnant women).

• Peripheral vascular resistance falls.

Respiratory • Unchanged: respiratory rate, vital capacity, inspiratory reserve volume
• Decreased: functional residual capacity (by 20%), expiratory reserve volume (by 20%), residual volume (by

20%), total lung capacity (by 5%)
• Increased: inspiratory capacity (by 5%), tidal volume (by 30-40%)
• Arterial blood gasses: pH = 7.44, pCO2 = 30, bicarbonate = 20-25, pO2 => 100

Relevance: A normal pregnant woman has a compensated respiratory alkalosis and a diminished pulmonary
reserve.

Renal • Anatomic: increase in kidney size and weight, ureteral dilation (right > left), bladder becomes an intra-
abdominal organ

• GFR increases 50%, renal plasma flow increases by 75%.
• Creatinine clearance increases to 150-200 mL/min.
• BUN and serum creatinine decreases by about 25%.
• Glucose excretion increases.

Relevance: Pregnant women are more prone to pyelonephritis and bladder rupture during abdominal trauma.

Hematologic • Plasma volume and RBC mass
— Plasma volume increases by about 50%.
— RBC volume increases by about 30%.
— The result: the ‘dilutional anemia of pregnancy’, such that the mean hemoglobin during pregnancy is 

about 11.5 g/dL.
• WBC and platelets

— WBC count increases during pregnancy.
— Platelet count decreases, but stays within normal limits.

• Coagulation system: pregnancy as a ‘hypercoagulable state’
— Increased levels of fibrinogen, factor VII-X
— The placenta produces a plasminogen activator inhibitor.

Relevance: Blood loss is well tolerated during labor, but maternal vital signs do not change for blood loss of 1500
mL, so vital signs cannot be trusted as an indicator of blood loss. Also, serious thromboembolic disease is more
common during pregnancy.

Gastrointestinal • Decreased motility, probably due to influence of progesterone
• Reduced gastric acid secretion

Relevance: A pregnant woman is considered to have a full stomach even if she has had nothing to eat or drink for
several hours. Peptic ulceration is rare during pregnancy.

Reproductive • Uterus
— Weight: increases from 70 gm to 1100 gm
— Blood flow: increases to about 750 mL/min, or about 10-15% of cardiac output

Relevance: Laceration of the uterine arteries can result in rapid and massive hemorrhage.
• Cervix

— Increase in water content and vascularity (Hegar’s sign)
— Increase in cervical mucous secretions



ing among adolescents and known delays in diagnosis of preg-
nancy in adolescents, special attention must be given to the
teenaged female who presents with chest pain, dyspnea, or
extremity pain and swelling.

Peripartum and Postpartum Cardiomyopathy. Dilated
cardiomyopathy occurs in a very small number of women in
association with pregnancy; it has an uneven geographic distri-
bution, suggesting a role for environmental factors.84, 85 The mor-
tality rate can be as high as 14%, and causes and risk factors are
unclear. A history of worsening dyspnea or dyspnea on exertion
with an abnormal physical examination with abnormal cardiac
sounds should prompt one to seek an initial electrocardiogram,
which can be the harbinger of this diagnosis. Further diagnostic
evaluations to confirm cardiomyopathy (e.g., an echocardio-
gram) have been shown to have both a diagnostic and a prognos-
tic value.86

Management 
The approach to the ED management of the pregnant adoles-

cent will vary with the presenting complaint, the stage of preg-
nancy, the age of the adolescent, and other factors. Bear in mind
the general rule: What is good for the mother is good for the
fetus. Any initial care should be focused on supporting the preg-
nant teenager’s vital functions with subsequent attention to eval-
uation of the fetus. 

Most ED encounters with pregnant teenagers are not directly
related to the pregnancy itself and can be managed with routine
care for the presenting problem, provided one pays appropriate
attention to the potential side effects of diagnostic and therapeu-
tic measures. It is of note, however, that if a pregnant teenager of
advanced gestational age presented to the ED for a common
medical problem, fetal monitoring should take place with con-
comitant therapy. For example, if a patient of advanced gesta-
tional age presented to the ED with an asthma exacerbation, she
may not need to go to labor and delivery, but she should get fetal
monitoring while being treated in the ED.

Airway and Breathing. Pregnancy increases the risk of
upper airway obstruction. Because of the risks of difficult intuba-
tion in pregnancy,87, 88 anticipate and avoid the need for emer-
gency intubation when possible. This necessitates aggressive
management of other conditions that threaten the airway, early
elective intubation when there is any question of respiratory
compromise, and consultation with anesthesiologists skilled in
obstetric airway management when necessary. Maintaining the
patient in an upright position markedly reduces the upper airway
obstruction of pregnancy88 and serves to lower the diaphragm
and reduce pressure of the gravid uterus on the chest contents.
This maneuver may help to avoid the need for intubation in some
patients. 

Remain aware of various causes of respiratory distress in
pregnancy including:

• Pulmonary: pneumonia and influenza (and other viral pneu-
monitides,89 which tend to be more severe in pregnancy),

and pulmonary fibrosis90

• Extrapulmonary: congestive heart failure from causes such
as fluid overload and cardiomyopathy, pulmonary throm-
boembolus, or amniotic fluid embolus.

Consider conditions that are unique to—or at least much
more common in—pregnancy (e.g., acute or chronic inhalant
abuse).91 Finally, remember that the normal fetus lives at oxygen
saturation levels well below 50%. 

Circulation and Fluid Management. Maternal circulating
fluid volume is greatly expanded during pregnancy to maintain
adequate uterine perfusion, and conversely the uterus may
become under-perfused in conditions of maternal hypovolemia.
Chronic low maternal circulating volume is associated with the
development of oligohydramnios, while acute plasma volume
expansion has been shown to increase amniotic fluid volume.92

In the absence of clear contraindications (e.g., pulmonary
edema), support maternal circulating volume with substantial
amounts of isotonic fluids when hypovolemia or evidence of
hypoperfusion are present. Give early consideration to the trans-
fusion of blood products to provide ample time for the most
thorough cross-matching possible. Begin fetal heart monitoring
in any pregnancy likely to be 22 weeks or more,39 and obtain
prompt obstetrical consultation. 

Distributive shock resulting from septic abortion is a risk
unique to pregnancy. Septic abortion is defined as infection of
the uterus and adnexa following any abortion, whether sponta-
neous, induced, or illegal.93 Consider septic abortion in a teenag-
er with a recent history of complete or partial abortion, with a
temperature greater than 38°C, purulent vaginal discharge, and
lower abdominal pain or tenderness. 

Fluids and Medications. In emergency circumstances, give
priority to maternal health. Remember that expanded plasma
volume may require increased doses of titratable drugs. Virtually
all medications used in resuscitation and rapid sequence intuba-
tion are safe in pregnancy.94-96 As has recently been found with
procedural sedation,97 a rigid ‘NPO’ policy for women in whom
labor may be imminent is not necessary. A cautiously permissive
approach in which clear liquids and isotonic drinks are allowed
to patients with a normal sensorium seems to be indicated.98

Patients who have received sedating or anesthetic drugs should
no longer be permitted oral intake. 

For the treatment of pneumonia, choose a first or second-gen-
eration beta-lactam antibiotic or a macrolide, which are safe and
effective during pregnancy; consult with an infectious disease
specialist for alternatives in the truly allergic patient.47 Because
trimethoprim selectively antagonizes the activity of folate
(required for neural tube development), avoid trimethoprim-sul-
famethoxazole (TMP/SMZ) during pregnancy. The single excep-
tion is in the treatment of Pneumocysitis carinii pneumonitis, for
which TMP/SMZ remains the treatment of choice.47 Remember
that a pregnant teenager with sickle cell disease may have respi-
ratory compromise not only from pneumonia but from acute
chest syndrome or high output congestive heart failure.
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Chronic benzodiazepine treatment should be avoided in the
first trimester of pregnancy, but short-acting benzodiazepines
(e.g., lorazepam) are safe and effective for acute seizure manage-
ment.99 Benzodiazepines given immediately pre-partum will be
transmitted to the neonate, who may experience respiratory
depression.

Management of Specific Conditions
Threatened Abortion. Vaginal bleeding before the sixth

week of gestation is associated with the highest (29%) risk of
fetal loss, and there is a 15% likelihood of spontaneous abortion
with bleeding at any time in the first trimester.68 This risk drops
to 6% in the second trimester.68 There are few medical interven-
tions available to change the course of a threatened abortion in
the first trimester. Advise the pregnant adolescent of the risks
and offer as much support and counseling as possible. Obtain
obstetric consultation for management of threatened second-
trimester abortions or evidence of preterm labor in the third
trimester. Obtain laboratory work to confirm Rh status and make
sure that RhoGAM is given promptly if indicated. Management
of a threatened abortion is often dependent on the amount of
vaginal bleeding and viability of a pregnancy. If nonviability is
established and confirmed through ultrasound and laboratory
testing and the patient is hemodynamically stable, both medical
and surgical interventions can be offered. Adolescents may be
more ambivalent about their desires for the ultimate outcome of
the pregnancy than older women,100,101 and therefore may require
even more sensitivity and resources than do more mature women.

Preeclampsia/Eclampsia and HELLP Syndrome. Suspi-
cion of preeclampsia/eclampsia and the HELLP syndrome
require prompt consultation with an obstetrician. Initial manage-
ment includes hypertensive management, obtaining intravenous
access, and careful monitoring of intravascular hydration,102 as
well as obtaining laboratory studies to monitor worsening dis-
ease. Intravenous magnesium sulfate continues to be the main-
stay of medical therapy for moderate or severe preeclampsia.103

Abdominal Pain. Management of abdominal pain in the
pregnant adolescent can be challenging. The majority of cases
have benign or self-limited etiologies, but a small proportion will
have significant abdominal or pelvic pathology. One of the most
common surgical complications of pregnancy is appendicitis
with an incidence of 1 to 2 per 1000 gestations. Although the
incidence of appendicitis in pregnancy is roughly that of the gen-
eral population, it can be a diagnostic dilemma. The location of
the appendix changes with advancing gestation. Although pain
generally occurs in the right lower quadrant even with anatomi-
cal changes to the appendix in the pregnant patient, occasionally
the onset of pain may be localized to an area superior. The ele-
vated white blood cell count seen in appendicitis can be masked
by the normal leukocytosis seen in pregnancy (14,000/mm3). The
extent of appendicitis may be greater at the enlarged uterus and
can often mask the usual peritoneal signs. Because of the risk of
premature labor (8.2%) and fetal death (10%) in the setting of

advanced peritonitis in appendicitis, it is of utmost urgency to
make a timely diagnosis. Newer diagnostic modalities, such as
ultrasound104 and computed tomography (CT) scanning, can aid
in the diagnosis of appendicitis; when such advanced imaging is
unavailable, early surgical intervention is recommended to avoid
complications.105, 106

Imaging Studies of the Abdomen during Pregnancy. With
multiple imaging studies available, the clinician must choose that
which is most appropriate to the setting, giving consideration to
risks to both fetus and mother. The main factor determining the
degree of risk to the fetus in obtaining an imaging technique is
the amount of exposure to ionizing radiation. Other risk factors
to consider are the age of the fetus at exposure and proximity to
the radiation source. The first week after conception is the time
during which the risk of fetal mortality is highest. The risk of
radiation-induced abnormalities is believed to be negligible at
less than 5 rad (150 mGy) with the greatest risk of fetal abnor-
malities occurring between 2 and 15 weeks. (The most sensitive
time frame for central nervous system teratogenesis is between
10 and 17 weeks of gestation.) The estimated dose of radiation
delivered during an abdominal CT scan is 2.6 rad. Therefore,
non-urgent radiologic testing should be avoided prior to the 18th
gestational week, but both physician and patient should remem-
ber the relative safety of these procedures under urgent and
emergent circumstances.107,108

Because it produces zero risk of ionizing radiation, however,
abdominal ultrasound may provide a superior approach. Lim and
colleagues performed an investigation of 45 pregnant women
with a clinical suspicion of appendicitis and determined sonogra-
phy to have a sensitivity of 100%, a specificity of 96%, and an
accuracy of 98%.109 The authors concluded that ultrasound is a
valuable procedure for detecting acute appendicitis in pregnant
women. 

Sexually Transmitted Infections. ED management of any
pregnant teenager who has no recent history of participation in
prenatal care includes obtaining screening cultures or other diag-
nostic studies for all STIs —including chlamydia, gonorrhea
(GC), trichomonas, syphilis, candida, bacterial vaginosis, and
HIV— as well as ensuring a means of delivering test results to
the patient. If the pelvic examination reveals a purulent discharge
or the wet prep analysis reveals numerous PMNs and tri-
chomonas, presumptive treatment for GC and chlamydia is war-
ranted. This is of particular importance for HIV, because early
and aggressive administration of highly active antiretroviral ther-
apy (HAART) is known to interrupt maternal-fetal transmission
of the virus.110 Report all known or suspected cases of reportable
STIs to local health authorities.

Metronidazole during Pregnancy. In the past, physicians
have been hesitant to use oral metronidazole in the first trimester
of pregnancy because of both mutagenic and teratogenic con-
cerns (which have been based on animal studies). Meta-analyses
by Caro-Paton and colleagues111 and Burtin and colleagues112

suggest that metronidazole does not appear to be related to an
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increased teratogenic risk during the first trimester in humans.
The Centers for Disease Control and Prevention recommends
treatment of symptomatic pregnant females with a single dose of
metronidazole to ameliorate symptoms and not administering
metronidazole in asymptomatic cases of trichomoniasis.113 By
contrast, several recent critical reviews and meta-analyses have
concluded that routine screening and treatment of all pregnant

women with asymptomatic bacterial vaginosis is unwarrant-
ed.114,115 In women with a history of previous preterm delivery,
there is some evidence that treatment of bacterial vaginosis may
reduce the risk of preterm rupture of membranes and low birth
weight.116

Urinary Tract Infection and Pyelonephritis. Acute flank
pain in a pregnant teenager may indicate pyelonephritis with or
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Table 3. Notes on Laboratory Studies and Imaging

TEST NOTES ACTION

Pregnancy tests The false-positive test rate with modern home
pregnancy test kits is near zero, but adoles-
cents are at increased risk for obtaining a
false-negative urine test at home. 1

Obtain a urine pregnancy test in all adolescents who
may be or think they are pregnant, and obtain a quanti-
tative serum HCG and progesterone test in all patients
in whom a threatened abortion is a consideration.

Blood type 
determination

All pregnant teenagers should have a blood
type determination early in the pregnancy.
This may have to be repeated in the ED if not
readily available.

In the absence of certain knowledge of the patient’s RH
status, give a dose of RH immune globulin (RhoGAM)
to any pregnant teenager with vaginal bleeding or other
signs associated with miscarriage or threatened feto-
maternal transfusion.

Kleihauer-Betke test Testing maternal blood for fetal hemoglobin
may provide useful information.2,3

Do not await its result if clinical suspicion for transpla-
cental hemorrhage is high. The amount of RhoGAM will
need to be adjusted accordingly.

C-reactive protein (CRP)
and fetal fibronectin

Elevated results may be predictive of threaten-
ing pre-term delivery.4 The fact that CRP is
elevated in this setting supports the emerging
role of inflammation in the pathophysiology of
preterm delivery and placental dysfunction.

Ultrasound (US) to
detect pregnancy

Initial US is a moderately sensitive tool for ini-
tial detection of pregnancy in trauma patients.
Transvaginal ultrasound can be more sensitive
in early pregnancy when determining the
potential for an ectopic pregnancy.

Consider an US in all female trauma patients of repro-
ductive age, especially when urine or serum markers
may have long turnaround times.5

Ultrasound (US) to
detect trauma

Screening US is moderately sensitive (80%)
and highly specific (100%) for detecting major
abdominal injury in pregnant victims of blunt
abdominal trauma.6

Use US to look for free fluid accumulation in pregnant
blunt trauma patients, especially in the left and right
upper quadrants and pelvis, and for isolated fluid in the
pelvis.7

Plain radiographs 
(x-rays)

Plain x-rays deliver minimal radiation to the
uterus when adequate shielding is provided.

Judiciously use these in any stage of pregnancy.

__________________________________________________________________________________________________________________

1 Sadler LS, et al. MCN Am J Matern Child Nurs 2004 January;29(1):50-5.

2 Dhanraj D, et al. Am J Obstet Gynecol 2004 May;190(5):1461-3.

3 Muench MV, et al. J Trauma 2004 November;57(5):1094-8.

4 Reron A, et al. Neuro Endocrinol Lett 2004 August;25(4):302-6.

5 Bochicchio GV, et al. J Trauma 2002 June;52(6):1125-8. 

6 Brown MA, et al. J Ultrasound Med 2005 February;24(2):175-81.

7 Richards JR, et al. Radiology 2004 November;233(2):463-70.



without ureteropelvic junction obstruction. Ultrasonography is
the diagnostic study of choice in evaluation for pyelonephritis.117

Because of the high frequency of voiding complaints, particular-
ly late in pregnancy, use judgment in determining when to send a
urine specimen for culture and when to initiate treatment in the
absence of culture results. Many authors believe that specimens
with no abnormalities on bedside urinalysis —including being
negative for nitrite and white blood cells—do not require further
testing. The presence of red or white blood cells on dipstick test-
ing suggest a culture would be valuable, but there is no need for
empiric treatment based on this test alone. However, a positive
nitrite test result has a high positive predictive value, and may
warrant not only further testing but empiric antibiotic therapy
pending results.118 Obese women (BMI > 29) have higher rates
of true UTIs in pregnancy, and more aggressive testing is indicat-
ed in such patients.119 Actual UTIs may be markers of sexual
activity in adolescents,120 and the EM physician should consider
a pregnancy test in the case of a known UTI in a teenaged female. 

Psychosocial Care. Although time-consuming and often dif-
ficult, it is critical to offer the pregnant teenager in the ED a few
minutes of undivided attention from health care providers. Mis-
conceptions about pregnancy in adolescence abound, and are
perpetuated by stereotyping and lack of knowledge of the indi-
vidual’s circumstances. Because pregnancy in adolescence is so
highly associated with violence and sexual abuse, consider date
rape and intimate partner violence in the baseline evaluation of
any pregnant adolescent.16 Offer any pregnant teenager at any
stage of pregnancy the opportunity to speak with support servic-
es including social workers, clergy, domestic violence services,
rape crisis counselors, and others. Some hospitals now offer
domestic violence coordinators who can help to link patients
with appropriate services.121 Remember that adolescents as a
group are keenly self-conscious and typically express higher lev-
els of self-esteem than they truly feel; therefore, pregnant
teenagers are likely to be highly vigilant and responsive to staff
comments, remarks, and nonverbal cues regarding their status.
Adherence to medical and psychosocial treatment regiments are
impaired by a lack of trust in, or fear of, health care providers.122,123

Diagnostic Studies
Diagnostic testing in the pregnant adolescent should be guid-

ed, as in any other condition, by the differential diagnosis and
based on history and physical examination findings. (See Table
3.) Avoid unnecessary laboratory or imaging studies or obtaining
‘baseline’ values without a clear indication; most laboratory val-
ues in otherwise healthy adolescents are unchanged in pregnan-
cy. The presence of a pregnancy in a teenager should alert the
clinician to broaden his or her differential diagnosis, but it
should not trigger an automatic ‘scattershot’ approach to order-
ing laboratory or imaging tests. 

Considerations for Discharge/Admission
The pregnant teenager represents the potential convergence of

many of the so-called “new morbidities” unique to the modern
world (e.g., STIs, substance abuse, and domestic violence).124

Make all decisions regarding discharge or admission in the
context of the teenager’s substantially higher risk and greater
vulnerability to psychosocial factors.28 Do not discharge a preg-
nant teenager from the ED until there is assurance of a safe and
supportive home environment. Do not assume that the adolescent
who does not volunteer information about physical, sexual, or
psychological abuse is not the victim of such abuse.61 Multiple
pregnancies increase, rather than decrease, the risk for such abu-
sive experiences among teenagers. 

Make ample use of medical consults, social work, and other
support services during the ED visit to ensure adequate follow-
up medical care, nutrition, housing, substance abuse, domestic
violence, and other appropriate services (e.g., educational servic-
es). Aggressively screen for depression and suicidality and make
appropriate referrals when necessary. Primary health care
providers, social workers, and the ED staff should work in part-
nership to ensure that appropriate services are made available. 

Few areas of EM are more fraught with legal and ethical con-
siderations than the management of the pregnant adolescent.125 A
detailed treatment of this area is beyond the scope of this review.
It is important for EM physicians to learn the applicable state-
specific laws and hospital policies before an encounter with a
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CME Objectives
The CME objectives for Pediatric Emergency Medicine Reports

are to help physicians:
a.) Quickly recognize or increase index of suspicion for specific

conditions;
b.) Understand the epidemiology, etiology, pathophysiology,

historical and physical examination findings associated with the
entity discussed;

c.) Correctly formulate a differential diagnosis and perform
necessary diagnostic tests;

d.) Apply state-of-the-art therapeutic techniques (including the
implications of pharmacologic therapy discussed) to patients with
the particular medical problems discussed;

e.) Provide patients with any necessary discharge instructions.

CME Instructions
Physicians participate in this continuing medical education pro-

gram by reading the article, using the provided references for fur-
ther research, and studying the questions at the end of the article.
Participants should select what they believe to be the correct
answers, then refer to the list of correct answers to test their
knowledge. 

To clarify confusion surrounding any questions answered incor-
rectly, please consult the source material. After completing this
activity, you must complete the evaluation form that will be pro-
vided at the end of the semester and return it in the reply envelope
provided to receive a credit letter. When your evaluation is
received, a credit letter will be mailed to you.



pregnant teenager, and remain abreast of new developments. In
particular, be keenly aware of the statutory definitions of terms
such as emancipation, confidentiality, capacity, and obligation,
and their relevance to the ED adolescent population. 

Consultation
The ED physician may readily manage many basic medical

problems in pregnant adolescents without the consultation of an
obstetrician-gynecologist (OB-GYN). Nonetheless, complica-
tions arising from pregnancy can develop rapidly and may not be
immediately apparent. Keep a low threshold for obtaining formal
OB-GYN consultation in particular for pregnant teenagers. It is
wise to learn the availability of OB-GYNs who specialize in the
care of children and adolescents ahead of time, so that communi-
cation may be facilitated. When practicing in a community hos-
pital setting, give early and serious consideration to transferring
a pregnant teenager to a facility where a higher and more com-
prehensive level of care may be provided.

Summary
Pregnancy in adolescence is both a consequence of, and a risk

factor for, many of the morbidities associated with adolescence
itself. The ED is often the primary site of care for pregnant ado-
lescents. The ED approach to the pregnant teenager is in many
ways similar to the approach to the nonpregnant teenager, but
pregnancy should be seen as a marker for major potential mor-
bidities that should be aggressively sought and addressed. The
ED physician must be well-versed in risk factors that lead to
pregnancy as well as those that threaten the pregnant teenager,
and the ED physician should have a set of resources available
prior to actual encounters with pregnant adolescents to provide
maximally effective, sensitive, and appropriate services. 
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CME Questions

81. Which of the following statements regarding risk factors influencing

pregnancy and outcomes is true?

A. Good antenatal care has little effect on adverse outcomes that

are commonly associated with prenatal drug use.

B. Pregnant women in general, including teenagers, are less likely

to become victims of partner violence than their nonpregnant

peers.

C. Older women have higher rates of postpartum hemorrhage,

puerperal endometritis, operative vaginal delivery, and episioto-

my compared with adolescents. 

D. Adolescents have poor nutritional intake.

82. Which of the following statements regarding trauma during 

pregnancy is true?

A. In cases of trauma involving a pregnant female, fetal death rates

are twice as high as those of their mothers. 

B. Trauma is a rare cause of maternal death during pregnancy in

industrialized countries.

C. Preterm labor is a rare consequence of trauma during pregnancy.

D. In a large retrospective cohort study, women delivering at the

time of their trauma hospitalization had worse outcomes at

delivery than their nontraumatized controls.

83. Which of the following statements about sepsis and pregnancy is

true?

A. Sepsis is more common in pregnant teenagers than in the gener-

al population. 

B. The mortality rate is less than 1% for patients who present in

septic shock post-abortion. 

C. Causes of death from septic abortion include disseminated

intravascular coagulopathy, acute renal failure, and adult respira-

tory distress syndrome. 

D. Severe polycythemia and neutropenia have been reported sec-

ondary to septic abortion. 

84. Which of the following statements regarding respiratory disease and

pregnancy is true?

A. It is important to consider unique disease states, such as amniot-

ic fluid emboli, when confronted with respiratory failure in the

pregnant teenager. 
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B. Acute bronchitis is common during pregnancy and should be

treated routinely with antibiotics. 

C. Pregnant women who are exposed to influenza should receive a

neuraminidase inhibitor as prophylaxis.

D. Because of significant changes in the cardiopulmonary physiol-

ogy during pregnancy, pneumonia occurs more frequently dur-

ing pregnancy than at other times. 

85. Which of the following statements about sexually transmitted infec-

tions (STIs) is true?

A. In 2000, almost 10% of new STI cases occurred in adolescents

and young adults aged 15-24 years.

B. Approximately 10% of reproductive-age women have antibod-

ies against HSV-2.

C. Worldwide, HIV is still an unusual cause of maternal mortality.

D. Eighty-five to 90% of Chlamydia infections are symptomatic,

and can persist unknowingly for months.

86. Which of the following statements about infections with Neisseria

gonorrhea is true?

A. In adolescent females, the primary site of infection with Neisse-

ria gonorrhea is the fallopian tube. 

B. Gonorrhea cervicitis may be associated with a thin, frothy cervi-

cal discharge, and may cause pain, discomfort, urethritis, or

dysuria. 

C. Ascending gonorrheal infection is rare, but usually occurs in the

first trimester and should be considered in the pregnant adoles-

cent with abdominal or pelvic pain and STI risk factors. 

D. Unlike infection with HSV, gonorrheal infection in pregnancy is

not associated with prematurity and chorioamnionitis.

87. Chlamydia infection during pregnancy has not been associated with

which of the following conditions?

A. Polyhydramnios

B. Premature rupture of membranes

C. Neonatal death

D. Postpartum endometritis

88. When it does occur, pyelonephritis is most common in young, nulli-

parous women during the second trimester. 

A. True 

B. False

89. Which of the following statements regarding airway and breathing

issues during pregnancy is true?

A. Maintaining the patient in an upright position is contraindicated

because it markedly increases the upper airway obstruction of

pregnancy and pressure of the gravid uterus on the chest con-

tents. 

B. The changes in the airway during pregnancy increase the risk of

upper airway obstruction.

C. Extrapulmonay causes of respiratory distress during pregnancy

include pneumonia, influenza, and pulmonary fibrosis. 

D. Pulmonary causes of respiratory distress during pregnancy

include congestive heart failure from causes such as fluid over-

load and cardiomyopathy, pulmonary thromboembolus, or

amniotic fluid embolus.

90. Which of the following statements regarding fluids and medications

during pregnancy is true?

A. Decreased doses of titratable drugs may be required during

pregnancy.

B. Almost no medications used in resuscitation and rapid sequence

intubation are safe in pregnancy.

C. A cautiously permissive approach in which clear liquids and

isotonic drinks are allowed to patients with a normal sensorium

seems to be indicated.

D. Patients who have received sedating or anesthetic drugs should

be permitted oral intake. 

Answers:
81. D
82. D
83. C
84. A
85. D
86. C
87. A
88. A
89. B
90. C 
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Normal Physiologic Changes of Pregnancy

ORGAN SYSTEMS SPECIFIC PHYSIOLOGIC CHANGES

Cardiovascular
Cardiac

Blood pressure

• Cardiac output increases about 30-50% (from 4.5 to 6.0 L/min).
• Stroke volume increases about 10% to 15%.
• Systolic ejection murmur and S3 gallop are common (90% of pregnant women).

• Peripheral vascular resistance falls.

Respiratory • Unchanged: respiratory rate, vital capacity, inspiratory reserve volume
• Decreased: functional residual capacity (by 20%), expiratory reserve volume (by 20%), residual volume (by

20%), total lung capacity (by 5%)
• Increased: inspiratory capacity (by 5%), tidal volume (by 30-40%)
• Arterial blood gasses: pH = 7.44, pCO2 = 30, bicarbonate = 20-25, pO2 => 100

Relevance: A normal pregnant woman has a compensated respiratory alkalosis and a diminished pulmonary
reserve.

Renal • Anatomic: increase in kidney size and weight, ureteral dilation (right > left), bladder becomes an intra-
abdominal organ

• GFR increases 50%, renal plasma flow increases by 75%.
• Creatinine clearance increases to 150-200 mL/min.
• BUN and serum creatinine decreases by about 25%.
• Glucose excretion increases.

Relevance: Pregnant women are more prone to pyelonephritis and bladder rupture during abdominal trauma.

Hematologic • Plasma volume and RBC mass
— Plasma volume increases by about 50%.
— RBC volume increases by about 30%.
— The result: the ‘dilutional anemia of pregnancy’, such that the mean hemoglobin during pregnancy is 

about 11.5 g/dL.
• WBC and platelets

— WBC count increases during pregnancy.
— Platelet count decreases, but stays within normal limits.

• Coagulation system: pregnancy as a ‘hypercoagulable state’
— Increased levels of fibrinogen, factor VII-X
— The placenta produces a plasminogen activator inhibitor.

Relevance: Blood loss is well tolerated during labor, but maternal vital signs do not change for blood loss of
1500 mL, so vital signs cannot be trusted as an indicator of blood loss. Also, serious thromboembolic disease is
more common during pregnancy.

Gastrointestinal • Decreased motility, probably due to influence of progesterone
• Reduced gastric acid secretion

Relevance: A pregnant woman is considered to have a full stomach even if she has had nothing to eat or drink
for several hours. Peptic ulceration is rare during pregnancy.

Reproductive • Uterus
— Weight: increases from 70 gm to 1100 gm
— Blood flow: increases to about 750 mL/min, or about 10-15% of cardiac output

Relevance: Laceration of the uterine arteries can result in rapid and massive hemorrhage.
• Cervix

— Increase in water content and vascularity (Hegar’s sign)
— Increase in cervical mucous secretions

Pre-existing Conditions Associated with Increased Risks to Mother and Fetus

ASTHMA 

• Pregnant women with asthma have higher morbidity and mortality than those who do not.1

• This effect is heightened for women of black vs white race.2,3

• Treatment: no effect on pregnancy outcome of the use of inhaled corticosteroids.4,5The use of oral corticosteroids has been
associated with preterm delivery.6

SICKLE CELL DISEASE (SCD) 

• SCD is associated with elevated maternal and fetal morbidity and mortality.
• There is acute risk of increased sickling, sludging, and ischemia in the placenta, the pulmonary bed (producing acute chest syn-

drome), and other tissues.
• Infection, always a risk in SCD, is more threatening during pregnancy.
• Pregnant teenagers with SCD are at high risk for spontaneous abortion, intrauterine growth retardation, in-utero fetal demise,

preterm delivery, and placental thrombosis.7

SMOKING 

• Pregnant female smokers are at increased risk for ectopic pregnancy, premature abortions, premature delivery, in-utero growth
retardation,8,9 and thromboembolic events.10

• Infant mortality is 40% higher than in age-matched controls, a risk that increases in a dose-dependent fashion with amount of
cigarettes smoked.11

OTHER CONDITIONS

• Epilepsy — Use of anti-epileptic drugs can affect fetal health.
• Cardiac disease — Most (76%) pregnant women with underlying cardiac disease of varying kinds12 experience no cardiovascu-

lar complications during pregnancy. The most common complications experienced are congestive heart failure, arrhythmias,
thromboembolism, angina, hypoxemia, and bacterial endocarditis.

• Dental health — Maternal periodontitis is a risk factor for preterm labor, with relative risks as high as 3.9 compared with women
who have healthy gums. Elevated levels of inflammatory mediators in blood and periodontal fluid may be causally related. 13

• Mental health — A variety of mental health problems are exacerbated during pregnancy, including depression, anxiety, and self-
injurious and suicidal behaviors.14,15-17

_____________________________________________________________________________________________________________________________
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Notes on Laboratory Studies and Imaging

TEST NOTES ACTION

Pregnancy tests The false-positive test rate with modern
home pregnancy test kits is near zero, but
adolescents are at increased risk for obtain-
ing a false-negative urine test at home. 1

Obtain a urine pregnancy test in all adolescents who
may be or think they are pregnant, and obtain a
quantitative serum HCG and progesterone test in all
patients in whom a threatened abortion is a consider-
ation.

Blood type 
determination

All pregnant teenagers should have a blood
type determination early in the pregnancy.
This may have to be repeated in the ED if
not readily available.

In the absence of certain knowledge of the patient’s
RH status, give a dose of RH immune globulin
(RhoGAM) to any pregnant teenager with vaginal
bleeding or other signs associated with miscarriage
or threatened feto-maternal transfusion.

Kleihauer-Betke test Testing maternal blood for fetal hemoglobin
may provide useful information.2,3

Do not await its result if clinical suspicion for transpla-
cental hemorrhage is high. The amount of RhoGAM
will need to be adjusted accordingly.

C-reactive protein
(CRP) and fetal
fibronectin

Elevated results may be predictive of threat-
ening pre-term delivery.4 The fact that CRP
is elevated in this setting supports the
emerging role of inflammation in the patho-
physiology of preterm delivery and placental
dysfunction.

Ultrasound (US) to
detect pregnancy

Initial US is a moderately sensitive tool for
initial detection of pregnancy in trauma
patients. Transvaginal ultrasound can be
more sensitive in early pregnancy when
determining the potential for an ectopic preg-
nancy.

Consider an US in all female trauma patients of
reproductive age, especially when urine or serum
markers may have long turnaround times.5

Ultrasound (US) to
detect trauma

Screening US is moderately sensitive (80%)
and highly specific (100%) for detecting
major abdominal injury in pregnant victims of
blunt abdominal trauma.6

Use US to look for free fluid accumulation in pregnant
blunt trauma patients, especially in the left and right
upper quadrants and pelvis, and for isolated fluid in
the pelvis.7

Plain radiographs 
(x-rays)

Plain x-rays deliver minimal radiation to the
uterus when adequate shielding is provided.

Judiciously use these in any stage of pregnancy.

__________________________________________________________________________________________________________________
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The authors of this article discuss the diagnosis and treatment
of the traumatized hand. Trauma practices often focus on mortal-
ity, and while death by hand
injury is rare, the morbidity is
vast. The complexity of the hand
is striking, and the examination
alone of the hand is daunting to
many practitioners. In this arti-
cle the authors present a review
of the basics, beginning with a
section describing a standard-
of-care hand examination
including a structured “two-
minute hand exam,” followed by
a discussion of many classic
hand injuries. Common frac-
tures, dislocations, and liga-
mentous injuries also are covered in detail, as are the appropri-
ate acute care treatments including appropriate splinting tech-
niques and follow-up. This article simplifies a complicated topic
and will be beneficial to diverse practitioners responsible for
assessing, triaging, and managing a patient with a hand injury.

— The Editor

Epidemiology and Introduction
Annually, more than 16 million people suffer some form of

hand injury with more than 4.8
million seen in emergency
departments (EDs).1 Traumatic
injuries may include lacera-
tions, fractures, and tendon or
ligamentous injuries. Fortunate-
ly, most injuries can be easily
identified in the ED by history,
physical examination, and plain
film radiography alone.2

Because the morbidity from
misdiagnosed or mistreated
hand injuries can be high, the
clinician needs to remain vigi-
lant for these injuries. 

History
As with all areas of medicine, a careful history in a patient

with a hand injury is critical. Specific questions should include
mechanism of injury, hand position at the time of injury, the
direction of the force, time elapsed since the injury, and environ-
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mental (contamination) considerations.3 Some mechanisms yield
classic injury patterns, such as the ‘jersey’ or ‘mallet’ fingers, and
should increase the practitioner’s index of suspicion. Other injury
patterns are known for their poor outcomes (e.g., ‘fight bite’ or
high-pressure injection injuries) and require specific manage-
ment strategies.4 Other wounds are more prone to infection (e.g.,
crush injuries and grossly contaminated wounds). 

The patient’s hand dominance and career also should be
ascertained and documented, as well as factors that may compro-
mise healing (e.g., smoking, drug use, or any immunocompro-
mised state).3 While not relevant to the diagnosis of acute injury,
the answers to these questions will affect follow-up by affecting
the risk/benefit ratios that the hand surgeons will use in their dis-
cussions with the patient. Lastly, tetanus immunization status
should be ascertained.4

Physical Examination
The following description is that of a thorough hand-specific

examination. The authors assume that there are no ‘ABC’ issues
or multitrauma concerns or that they have already been addressed. 

Despite its complicated nature, the hand may be examined
adequately in a short period of time. Memorizing a rapid routine
hand exam and performing it systematically and regularly will
decrease the chances of missing more subtle injuries.5 Table 1
highlights one technique for performing a rapid but thorough exam.

Knowledge of the basic bony structures of the hand is
assumed. The back of the hand is referred to as the dorsal sur-
face, while the palm may be called either the palmar or volar sur-

face. The lateral borders of the hand are referred to as radial or
ulnar. Movement may be in any of these planes. Additionally,
fingers may abduct away from, or adduct toward, an imaginary
plane bisecting the third finger. The thumb has further planes of
movement. These and specific ligaments and tendons of impor-
tance will be discussed individually. 

Assuming that there is no active bleeding requiring immediate
attention, the examination of the hand begins with simple obser-
vation. All rings, watches, or other potentially constricting
devices should be removed immediately regardless of their prox-
imity to the injury because soft-tissue swelling and edema may
spread to non-injured digits.6 Violations of the skin should be
easily recognized, but also note any erythema, soft-tissue
swelling, or ecchymoses. It is important to compare the general
position of the hand with the unaffected side because many frac-
tures or tendon disruptions will alter the outward appearance of
the hand. For example, a hand held in flexion may indicate dis-
ruption of an extensor tendon, while bruising or discoloration at
a joint may indicate closed tendon or joint capsule injury.

Vascular integrity can be determined quickly by feeling for
ulnar and radial pulses, and by documenting intact and symmet-
ric distal capillary refill. Normal capillary refill is less than two
seconds in a normotensive adult.

Neurologic testing should be performed prior to anesthesia.
Radial, median, and ulnar nerves should be individually chal-
lenged as below, and digital nerves interrogated via both light
touch and two-point testing. Two-point discrimination of 3-5 mm
is considered normal.6 Comparison with the unaffected side can
be useful, especially in calloused patients. Denervated skin will
not wrinkle when immersed in water for 10 minutes, a fact that
can be useful when examining an infant for potential injury.6 To
evaluate for radial neuropathy, first test for decreased sensation at
the dorsal aspect of the second and third web space. Proximal
limb radial nerve lesions will cause wrist drop. However, the
superficial radial nerve, as it courses through the hand, is sensory
only. To test for median neuropathy, assess for decreased sensa-
tion at the distal, palmar surface of the second digit. Lying the
hand dorsal side down and abducting the fifth digit toward the
ceiling best tests motor function. Apply resistance and palpate
the thenar eminence for contraction of the abductor pollicis bre-
vis. To test for ulnar neuropathy, assess for decreased sensation at
the distal, palmar surface of the fifth digit. Challenging the
interosseous muscles best tests ulnar motor function. One
method is to ask the patient to place his/her hand on a surface
with the fifth digit down and the thumb pointing at the ceiling.
Then, the patient abducts the second finger (spreading the fin-
gers) against resistance. Document weakness and palpate the first
interosseous muscle to verify contraction.

Bone structures should be thoroughly palpated, as should all
joints looking for pain, laxity, and limitation to range of motion.
Even when a specific injury may be obvious, it is important to
examine the entire hand to avoid misdiagnosis of less obvious
injuries. Thorough palpation of all bones and passive range of
motion at all joints takes the focus off obvious injuries and
ensures the entire hand has been examined.
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Anesthesia
Multiple techniques exist for anesthetizing the hand and dig-

its, all useful with specific situations. Proper technique is impor-
tant to limit pain, infection, and to ensure proper anesthesia.7

Local infiltration is best used for small superficial, nondigitial
lacerations on the hand to allow for complete wound exposure,
exploration, and painless closure.8 Infiltration of anesthetic can
be uncomfortable for the patient; but if done properly, the clini-
cian can limit the discomfort. Injection through the open edge of
the laceration will limit skin penetration of the anesthetic needle,
thus decreasing infection potential. Pre-mixing one part sodium
bicarbonate and nine parts lidocaine decreases the acidity of the
solution, decreasing initial pain without effecting anesthetic
effects.9

Digital blocks are preferential for digital lacerations and will
provide faster anesthetia without disrupting local anatomy.10

While digital blocks are safe and effective, contraindications
include severe peripheral vascular disease and vasospastic dis-
ease (i.e., Raynaud’s).11 Common practice is to use a nonepi-
nephrine-containing local anesthetic. However, a dilute
(1:100,000) epinephrine-containing anesthetic may aid the repair
by decreasing bleeding and prolonging the efficacy of the anes-
thetic. Historical concerns that utilizing lidocaine with epineph-
rine for digital blocks will cause necrosis of the digits have been
shown to be false.11-17 Proper technique is as follows:

• Administer buffered lidocaine with epinephrine (1:100,000)
in small amounts. No more that 2-3 mL should be deposited
in each digit.

• Do not inject in a circumferential fashion. This will lead to
increased dosage and a possible tourniquet effect. 

• Use 27-gauge or small needle for injection.
• Avoid tourniquets when not needed, post-anesthetic hot

soaks, and excessively tight bandages.11

Inject at the middle of the volar aspect of the digit, raise a
small subcutaneous wheel of anesthetic agent, and slowly move
toward either the ulnar or radial aspect of the digit. Insert the
needle until the palmer aspect of the skin begins to tent; aspirate
and inject 1 mL of anesthetic agent. Pull the needle back without
removing it from the digit, shift the needle to the other side, and
repeat. Effect may be seen within 1-2 minutes, but maximal
effect won’t be seen until after 10 minutes has elapsed. 

The Open Wound
Open hand and digit wounds are very common in the ED and

have the potential to cause great morbidity if not treated properly.
As discussed earlier, after a complete neurological and motor
exam, effective anesthetic and irrigation take priority. The type of
irrigation fluid used has not been shown to be significant; it is the
pressure and amount of irrigating fluid that minimizes infectious
complications. Tap water irrigation has proven to be as safe as
sterile solutions.18 One effective and timesaving technique
involves holding the wound under tap water for 5-10 minutes
rather than having the physician irrigate the wound. When direct-
ly irrigating, a 60-mL syringe and an 18-gauge angiocath or
splashguard mechanism will create proper irrigation pressure.
The generally agreed upon pressure goal is 8-10 psi and a mini-
mum of 500 mL for clean wounds, with additional irrigation as
needed. There are no studies to date showing benefit of wound
soaking or use of antiseptic solution during irrigation.

Exposure is often a problem with open wounds.12 Finger
tourniquets can be helpful in digital injuries. For more proximal
injuries, a blood pressure cuff applied to the forearm can help to
create a bloodless field. All wounds need to be explored for for-
eign bodies. Plain film radiography is indicated if there is a con-
cern for retained radio-opaque foreign body.19 If tendon injury is
a concern, it is imperative to manipulate the tendon through its
entire range of motion while examining the wound.20 When pos-
sible, an attempt should be made to recreate the specific position
of injury. Nonvisualization of the tendon does not rule out tendon
injury because a completely disrupted tendon may retract.20 Ten-
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Table 1. Two-minute Hand Exam

GENERAL

• General appearence
• Obvious deformity

VASCULAR

• Ulnar, radial pulses
• Capillary refill < 2 seconds
• Hemorrhage control

NEUROLOGICAL

• Ulnar
- Sensation: light touch distal, volar 5th digit
- Motor: Interosseous – abduction 2nd digit

• Median
- Sensation: light touch distal, volar 2nd digit
- Motor: Thenar eminence – adduction 1st digit 

• Radial
- Sensation: light touch to dorsal webspace between 

2nd-3rd digit
- Motor: Wrist extension, otherwise sensation only in 

hand
• Two-point discrimination-2-5mm at finger tip, 7-12mm palm;

measurable difference between digits

MUSCULOSKELETAL

• Bony palpation of all digits and joints
• Active range of motion: make fist, fully extend all digits
• Passive range of motion: passively take all digits/joints 

through all ranges
• Resistance: all joints, all ranges with resistance to diagnose 

partial ligament injuries

LIGAMENTOUS

• FDP: hold PIP in extension, flex DIP against resistance
• FDS: hold MCP in extension, flex PIP against resistance
• Extensor tendons: hand palm down, extend digit with 
resistance at nail bed
• Ulnar collateral: adduct thumb against resistance



don injuries may be difficult to identify which stresses the need
to assess every joint. Every digit and joint is put through com-
plete active and passive range of motion assessing for pain,
weakness, and laxity.20 Specific tendon function is evaluated by
ranging every joint individually. Check extensor tendon function
by extending all interphalangeal (IP) and metaphalangeal (MP)
joints against resistance. Flexor digitorum superficialis (FDS)
injury limits flexion at the proximal interphalangeal (PIP) joint.
Test by holding the metacarpophalangeal (MCP) joint in exten-
sion and flexing the PIP joint against resistance. False-negative
examinations will occur if all other digits are not held in com-
plete extension. Flexor digitorum profundus (FDP) injury limits
flexion at the distal interphalangeal (DIP) joint. Test by holding
the PIP and MP in extension, and flex the DIP against resistance.
Pain out of proportion to examination indicates a partial tendon
injury.6 The uninjured thumb will have complete active range of
motion without pain and should be able to oppose to the fifth
digit. Full flexion to a fist and full extension should be normal.
Comparison with the unaffected side may be helpful in patients
with chronic conditions such as degenerative joint disease or
rheumatoid arthritis. 

Wound Repair
Lacerations larger than 2 cm should be repaired primarily if

conditions allow. Closing lacerations with 4.0-6.0 sutures and
removing them in 8-10 days is suggested. There are no trials
comparing absorbable and non-absorbable suture material in
hand injuries.

Simple lacerations smaller than 2 cm may be managed con-
servatively without suture repair. A randomized controlled study
demonstrated that conservative management decreased pain and
anxiety by eliminating suturing and had similar cosmetic and
functional outcomes compared with those of the sutured group.21

Radiography
Suspicion of fracture, dislocation, retained foreign body, or

high-pressure injection all can trigger radiographic evaluation.
The anterior-posterior, lateral, and oblique views are adequate to
see the vast majority of metacarpal and phalange injuries.4 Dedi-
cated soft-tissue views will increase sensitivity when evaluating
for foreign bodies, although not all foreign bodies will be identi-
fied by this method.22 Further evaluation will be dictated by clini-
cal evidence and hand surgeon request. 

Classic Injuries
Because of the complexity of the hand and its propensity to

injury, it enjoys a long list of named or titled injuries.23 The
names are historical and not always intuitive, and therefore, war-
rant special attention. Below is a list of the more prominent
named hand injuries.

Bennett’s/Reverse Bennett’s and Rolando Fractures. A
Bennett’s fracture is a fracture of the proximal thumb metacarpal
(Figure 1). The classic mechanism is an axial load to a flexed
and adducted thumb. For example, a football quarterback strikes

the helmet of an opposing player after releasing a throw. This
avulsion injury is caused as the strong abductor pollicis longus
fractures the bone at the point of its insertion at the ulnar aspect
of the first metacarpal bone. This causes displacement of a bony
fragment, which can be seen on plain film. This is usually an
unstable fracture, and ED management should consist of referral
to a hand surgeon and immobilization in a thumb spica splint.
Potential long-term morbidity includes malunion, decreased
function, and significant arthritis.

The same injury pattern and mechanism of injury also can
occur in the fifth metacarpal and is called a reverse Bennett’s
fracture. This fracture pattern is equally as unstable as the Ben-
nett’s fracture because of the traction by the extensor carpi
ulnaris on the distal aspect of the fifth metacarpal. Traction tends
to pull the distal segment ulnarly. Closed reduction with ulnar
gutter splinting may be attempted, but any articular incongruity
must be recognized and referred emergently to the hand surgeon
for potential immediate operative repair. 

A Rolando fracture is similar to a Bennett’s fracture; however,
it is comminuted and by definition extends into the joint space.
ED management is identical to that of a Bennett’s fracture. 

Boutonnière’s Deformity. Boutonnière’s deformity is not an
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Figure 1. Bennett’s Fracture

Reprinted with permission: Mettler F. Essentials of Radiology. 2 ed. Saunders;2004.



acute injury (Figure 2).25 This deformity results from misdiag-
nosed or inadequately treated central slip rupture. The central
slip joins the lateral bands and is responsible for extension at the
PIP joint. Injury to the PIP joint is common and often sports
related. Dislocations may have been relocated in the field, and
the practitioner will need to have a high index of suspicion for
soft-tissue injury. Acute central slip ruptures occur by one of two
mechanisms: The most common is forced flexion of the extended
PIP joint. This mechanism is seen in basketball players and mar-
tial artists who use hand-blocking techniques. Volar dislocations
of the PIP joint are less common but also may cause central slip
rupture. An unreduced volar dislocation will present with the
obvious deformity of the PIP joint.24 The middle phalanx will be
palmar to the proximal phalanx. Patients may present with an
acute boutonnière deformity, with flexion of the PIP joint and
hyperextension of the DIP and MCP joints.25 In these patients,
the PIP joint can be passively brought to full extension, but active
extension is not possible. 

However, the patient who presents with the painful, swollen
PIP joint without gross deformity is the one who requires careful
examination. Central slip disruption is a diagnosis that must be
made clinically, although Westerheide and colleagues recently
suggested that there is potentially some value in interrogating the
central slip with high frequency ultrasound.26 This ultrasound
technique remains an experimental protocol at this time. On
physical examination, location of maximal tenderness leads the
physician to the proper diagnosis. The patient usually will have
tenderness about one or both of the collateral ligaments and only
mild to minimal tenderness over the volar plate. The area of max-
imal tenderness will be over the central slip on the dorsal aspect
of the PIP joint. Generally, this area also will be ecchymotic.
Acutely, the patient may or may not be able to fully extend the
PIP joint. However, full range of motion does not rule out acute
central slip disruption because the patient may be able to fully
extend through the action of the lateral bands.25

An anterior-posterior and lateral radiograph of the digit
should be obtained before any attempted reduction when this
injury is suspected.2 In a volar dislocation, the base of the proxi-

mal phalanx is volar relative to the head of the middle phalanx. If
the dislocation has been reduced, or if the rupture is isolated
without dislocation, the radiographs will be normal.

Physical examination will make the diagnosis of central slip
injury but may not clarify whether the structure is partially or
completely torn because active extension still may be present.25

The prudent course, therefore, is to initially treat all central slip
injuries as though they are complete ruptures. The PIP joint
should be splinted in extension leaving the DIP and MCP joints
free to move. The patient should be instructed to aggressively
move the DIP joint so as not to develop an extension
contracture.25 Prompt referral should be made to a hand surgeon. 

Cyclist’s Palsy. Cyclist’s palsy is an entrapment neuropathy
of the ulnar nerve. It is often experienced by cyclists who lean on
handlebars for prolonged periods of time, and also has been
called ‘handle bar palsy.’ This action compresses the ulnar nerve
as it passes through Guyon’s canal in the wrist, a potential space
formed by the volar carpal ligament, the hamate, and the pisi-
form and pisohamatum ligament. Symptoms are parethesias of
the fifth digit and ulnar half of the fourth digit. Treatment is sup-
portive with administration of nonsteroidal anti-inflammatory
drugs (NSAIDs) and a removable wrist splint, with the hand held
in a position of function. A small percentage of patients will fail
medical management and may require steroid injections or surgi-
cal release of the canal. Therefore, it is recommended that
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Figure 2. Boutonnière’s Deformity

Reprinted with permission: Perron A, et al. Evaluation and management of the high
risk orthopedic injury. Emerg Med Clin North Am  2003;21:159-204.

Figure 3. Boxer’s Fracture

Reprinted with permission: Mettler F. Essentials of Radiology. 2 ed. Saun-
ders;2004.



patients be referred to a hand surgeon for follow-up.
Boxer’s Fracture. Although many people refer to any frac-

ture of the fifth metacarpal as a boxer’s fracture, the specific
injury is a fracture through the neck of the fifth metacarpal. This
injury is most frequently seen when a solid object is forcefully
struck with a closed fist (Figure 3).28 Many patients presenting
with this injury are intoxicated, a fact which must be taken into
account when performing the physical examination.3 True
boxer’s fractures may carry significant morbidity.28 In addition to
being an unstable fracture, there is often a rotational component
to the fracture. If allowed to heal in this position, the hand will be
deformed and weakened. ED management usually will consist of
an attempt at closed reduction and placement of a dorsal-volar
splint. Some authors suggest an ulnar–gutter or “cobra” splint.
Regardless of the splint used, at a minimum the fourth and fifth
MCP joints should be splinted at 90 degrees of flexion. Because
of the instability of this fracture, all patients should be referred to
a hand surgeon and also advised that there is a significant likeli-
hood that they will require operative management. 

DeQuervain’s Tenosynovitis. DeQuervain’s tenosynovitis is
an overuse injury of the thumb. The classic mechanism is that of
a fly-fisherman repetitively collecting his line after each cast
using the thumb and index finger to grasp the line, resulting in
inflammation of the abductor pollicis longus and the extensor
pollicis brevis. The diagnosis is made clinically, and a positive
Finkelstein’s test is said to be pathognomic. The Finkelstein test
is considered positive when pain is elicited with passive ulnar
deviation of a closed fist. It is important to note that patients with
this condition may complain of pain upon palpation of the
anatomic snuffbox because the aforementioned tendons form the
radial border of that structure. If the history of present illness is
suggestive of a possible scaphoid injury, an x-ray should be per-
formed and a thumb spica splint applied until appropriate follow-
up with a hand surgeon can be obtained.6 If the diagnosis is sim-
ple Dequervain’s tenosynovitis, then rest, ice, and and adminis-
tration of NSAIDs are the treatments of choice. More severe
cases may be splinted to rest the injured joint.

Gamekeeper’s/Skier’s Thumb. Gamekeeper’s thumb also is
called skier’s thumb. The mechanism is hyperextension of the
abducted thumb causing injury to the ulnar collateral ligament
(UCL) and is often associated with an avulsion fracture (Figure
4). Historically old-world gamekeepers would sustain this injury
while dispatching wounded birds during hunts.28 Today this
injury is most frequently seen when a skier falls while grasping
the pole or upon an extended thumb.3

The physical exam will be remarkable for tenderness at the
UCL, laxity at the MCP joint, and an inability to actively oppose
the thumb. Most UCL ruptures occur at the distal attachment. If
the injured joint demonstrates 40 degrees of radial angulation
during stressing, a complete ligament rupture should be assumed
(Figure 5). There may be an associated avulsion fracture. Treat-
ment is immobilization in a thumb-spica splint, administration of
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Figure 4. Gamekeeper’s Thumb Figure 5. Testing for Ulnar Collateral 
Ligament Integrity

Reprinted with permission: Mettler F. Essentials of Radiology. 2 ed. Saunders;2004.

Reprinted with permission: Patel D, et al. The hand in sports: An
update on the clinical anatomy and physical examination. Prim Care
2005;32:71-89.



NSAIDs , and referral to a hand surgeon. The window of oppor-
tunity for open reduction with internal fixation (ORIF) is long (6-
8 weeks), and most surgeons will observe the patient for clinical
improvement during that time period.

The initial exam may be compromised secondary to pain and
spasm. In these cases, the most prudent course of action is immo-
bilization in a thumb-spica splint and referral for re-evaluation. 

Jersey Finger. ‘Jersey finger’ is an injury often associated
with tackling sports (e.g. rugby, American football) (Figure 6).27

The injury is a disruption of FDP, which is responsible for flex-
ion of the digit at the DIP joint. This occurs when a digit (often
the 2nd digit) is forced into extension while actively being
flexed, as might occur when grabbing a jersey during a tackle. 

On physical examination the injured patient will not be able to
flex the digit at the DIP joint when the PIP joint is held (by the
examiner) in extension. Examining the DIP joint without holding
the PIP joint may result in a false-negative result due to contribu-
tion from the lateral bands.6 The patient may complain of pain
more proximally along the flexor tendon sheath, or even in the
palm, as the ruptured FDP will retract.25 Therefore, it is impera-
tive to challenge the distal joint as above, despite only proximal
pain. For full disruption the best outcomes are dependent upon
early surgical repair, and all patients should receive referral to a
hand surgeon.

Mallet Finger. ‘Mallet finger’ is in many ways the functional
opposite of jersey finger. In mallet finger, there is a rupture of the
distal extensor tendon. This often occurs when the distal phalanx
of a finger (or thumb) is forced into flexion while being actively
extended. In sports the middle finger is most often affected sec-
ondary to length, and occurs when the finger is ‘jammed’ as
when mis-catching a ball.3

This injury is often painless, therefore, it does not always
present immediately.28 Physical examination is remarkable for
the inability to extend at the affected DIP joint (Figure 7). Radi-
ographs may demonstrate an avulsion fracture. Treatment is

immobilization by splinting the DIP joint in full extension. This
allows for full range of motion at the PIP joint. The patient
should be referred to a hand surgeon for follow-up. Most mallet
fingers are treated non-operatively; however, those with large
avulsion fracture fragments may require operative management. 

Other Common Fractures 
The common theme with all phalangeal and metacarpal frac-

tures is intolerance for rotational deformity.6 Differing degrees of
angulations are tolerated in different areas of the hand. Referral
will depend largely upon the necessity for further reduction and
the stability of the fracture.

Distal Phalynx Fractures. The most common distal phalynx
(DP) fracture is the tuft fracture, and nail bed injuries are the
most common complication of this fracture.3 There is some con-
troversy regarding the need to repair nail bed injuries.29 Most
authors do suggest, however, performing trephination for nail
bed hemotomas involving 30%-50% or more of the nail bed sur-
face.30 When there is nail bed involvement, these tuft fractures
are considered open, and while some physicians do prescribe
empiric antibiotics, there is evidence suggesting that prophylactic
antibiotics are not indicated.31 More proximal DP fractures are
often unstable and will require hand surgeon referral for percuta-
neous wire placement. An attempt to reduce any rotational defor-
mity or angulation should be made prior to splinting. Splinting
should isolate the DIP joint alone. 

Middle and Proximal Phalynx Fractures. Middle phalynx
(MP) and proximal phalynx (PP) fractures are managed similar-
ly. The degree of instability is dependent on the nature of the
fracture.23 Transverse or spiral fractures will inherently have
greater instability than simple fractures, and therefore, are more
likely to require percutaneous fixation.6 Again, rotational defor-
mity cannot be tolerated. When the hand is held in a relaxed fist,
the fingers should all point to the scaphoid region. Visual devia-
tion from this plane suggests a rotational deformity of greater
than 10%. Buddy taping best manages simple fractures. Rotated,
transverse, displaced, or intra-articular fractures should be
reduced, splinted in either a dorsal volar or ulnar gutter splint as
indicated, and referred to hand surgery.

Metacarpal Fractures. Metacarpal fractures cannot be dis-
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Figure 6. Jersey Finger

Reprinted with permission: Perron A, et al. Evaluation and management of the
high risk orthopedic injury. Emerg Med Clin North Am  2003;21:159-204.

Figure 7. Mallet Finger

Reprinted with permission: Perron A, et al. Evaluation and management of the
high risk orthopedic injury. Emerg Med Clin North Am  2003;21:159-204.



cussed as a group because of the vast dif-
ference in both mobility and function
between them. 

The first metacarpal is very mobile
and fractures are relatively uncommon.23

Proper reduction, thumb spica splint, and
follow-up with a hand surgeon are appro-
priate. Bennett’s and Rolando’s fractures
are discussed under “named” injuries. 

The second and third metacarpals are
the ‘fixed center’ of the hand and proper
reduction of fractures is crucial for return
of function. The fourth and fifth
metacarpals, however, are more mobile
and have greater ability to compensate
for angular deformities.23 Description of
injury and determination of proper reduc-
tion is based upon angulation and rotational malalignment.
Please refer to Table 2, which describes the allowed degree of
angulation after fracture reduction of metacarpal neck and shaft
fractures, and proper splinting technique for each fracture. Stable
fractures may be splinted and referred to hand surgeons for out-
patient follow-up. 

All unstable reductions, irreducible, open, or intra-articular
fractures, and any fracture with rotational malalignment should
merit hand surgery consultation while the patient is in the ED.

Metacarpal base fractures are uncommon and usually of little
significance.3 The exception is at the base of the fifth metacarpal
where there can be an associated subluxation of metacarpal-
hamate joint. These patients should be immobilized in an ulnar
gutter splint and referred to hand surgery.

Digit Dislocation. Dislocation of the DIP joint  is a rare
injury, but when it occurs it most commonly dislocates in the
dorsal direction after direct force on the finger pad. Relocation is
best accomplished after digital block with traction longitudinally
and pressure directing the proximal aspect of the distal phalanx
back to correct alignment.24 After relocation the entire digit is
splinted in extension. Some injuries will be nonreducible and
will require operative repair as the volar plate and/or the profun-
dus tendon may occupy the joint space.5 Any indication of joint
involvement should prompt referral to a hand surgeon. 

PIP joint dislocations result in more complications than DIP
joint dislocations.27 The complex biomechanics of the joint add a
degree of intricacy that often results in the need for operative
repair. The volar plate may be injured in dorsal dislocations, and
the lateral collateral ligaments with either ulnar or radial disloca-
tions. It is important to assess any relocated joint for stability to
better rule out potential of ligament or volar plate injury.25 Refer
any irreducible or unstable joint to a hand surgeon for operative
repair. If stable, the joint should be splinted in 30 degrees of flex-
ion for 2-4 weeks. 

MCP joint dislocations are seen less commonly than PIP joint
dislocations, but share a similar rate of complications.3 Disloca-
tions may be partial or complete, and may involve the volar plate.
Care should be taken during the exam not to convert a partial dis-

location to a complete dislocation.6 Injury most commonly
occurs as a hyperextension mechanism. With complete disloca-
tions and volar plate involvement, relocation is often impossible
as again, the volar plate may become entrapped in the joint
space. For best chance of relocation, place the wrist in full flex-
ion to relieve all flexor tendon tension and use longitudinal and
volar force. The MCP joint should be splinted in full flexion. 

Extensor Tendon Injury. Open wounds on the dorsum of the
hand and digits must trigger suspicion of extensor tendon injury
and initiate referral to a hand surgeon. The Verdan extensor ten-
don injury classification system uses eight anatomic zones to
direct treatment. Treatment of extensor tendon injuries usually
should be coordinated with a hand surgeon. Data concerning
suture repair of partial tendon lacerations are lacking, and current
treatment is based upon flexor tendon treatment. Conservative
treatment of injuries of less than 50% cross-sectional area has
been proposed. 

Injuries to Zones I and II occur with axial loading to a fully
extended DIP joint, forcing the DIP joint into flexion and dis-
rupting the distal aspect of the extensor tendon. This creates a
‘mallet’ injury, as described previously. 

Zone III injuries occur either by axial loading and forced flex-
ion of the PIP joint or by direct trauma to the PIP joint. These
injuries should be splinted with the PIP joint in extension and the
patient referred to a hand surgeon. With complete disruption of
the central slip, the lateral bands will slide toward the volar sur-
face of the digit causing the extensor tendons to act as flexors.
Untreated injuries lead to a boutonnière deformity, as described
previously.

Most Zone IV injuries are caused by direct trauma. Open
injuries may be treated primarily as injuries in zone IV because
there is, by definition, no joint involvement. Closed injuries
should be splinted with extension of the PIP joint. The extensor
tendons of the proximal phalange are broad and flat allowing for
easier primary repair.

Fight bite injury must be considered with all open zone V lig-
amentous injuries. Open injuries should be referred to a hand
surgeon for primary repair. Closed injuries can be treated by
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Table 2. Acceptable Angulations and Splinting 
of Metacarpal Fractures

DIGIT  NECK 
(DEGREES)

SHAFT
(DEGREES)

APPROPRIATE SPLINT

2nd 10 None Volar splint w/wrist @ 30° extension; Dorsal splint with
MCP joint @ 90°

3rd 10 None Volar splint w/ wrist @ 30° extension; Dorsal splint with
MCP joint @ 90°

4th 30 10 Ulnar gutter with MCP joint @90°; IP joints extended or
mobile

5th 40 20 Ulnar gutter with MCP joint @90°; IP joints extended or
mobile

Key: MCP = metacarpophalangeal. IP = interphalangeal.



splinting the MCP joint in extension while allowing free range of
motion of the PIP joint.

Zone VI injuries are usually superficial and easily repaired
primarily by the emergency physician. After closure, the wrist
should be splinted in 30 degrees of extension, the MCP joint in
15 degrees of flexion, and the PIP joint free. Refer the patient for
dynamic splinting. 

Zones VII and VIII injuries often involve the extensor retinac-
ulum and should be referred to the hand surgeon for primary clo-
sure. The affected tendon often retracts into the forearm compli-
cating the repair. Due to the density of associated anatomic struc-
tures, operative survey of the injury to identify additional injuries
is indicated. Table 3 reviews extensor tendon zone injuries and
appropriate disposition. 

Flexor Tendon Injuries
All open flexor tendon injuries should be referred to a hand

surgeon for emergent evaluation. However, some knowledge of
the nomenclature and prognoses associated with the various flex-
or tendon injuries will aid in conversations with both the consult-
ant and patient.20 Repair of complete lacerations is most com-
monly recommended within 24 hours. Operative repair is usually
limited to injury involving greater than 50% cross-section area.1

Injuries of less than 50% are frequently treated conservatively
with splinting. Newer data are suggesting that conservative man-
agement be utilized for injuries of less than 75% cross-sectional
area, however this decision should be deferred to the consulting
hand surgeon.1 When splinting flexor tendon injuries, the wrist
should be placed in 30 degrees of flexion, MCP joint at 70
degrees of flexion, and the DIP/PIP joint in 10 degrees of flex-
ion. Flexor tendon injuries are classified based on anatomic loca-
tion, treatments, and prognosis. 

Zone I injuries limit flexion of the DIP joint due to FDP
injury. The tendon often retracts and is very difficult to retrieve.
Laceration or avulsion of the FDP is referred to as a jersey finger,
injury occurs with forced extension of the DIP joint while in a
flexed position. Pain is elicited at the insertion of the FDP at the

volar aspect of the DIP joint. Assess function by holding the PIP
joint  in extension while flexing the DIP joint. This will isolate
the FDP tendon. 

‘No man’s land’ or Zone II historically has been associated
with poor prognosis. Both the FDP and FDS tendons are in close
proximity to each other, and exact operative repair is essential to
limit contractures, triggering, scarring, and loss of function.
Improved operative techniques have improved prognosis. 

Zone III generally is associated with the best prognosis. The
lumbricals originate from the FDP in Zone III and must be evalu-
ated. Injuries in Zones IV and V involve the carpal tunnel and
forearm and often involve other vital anatomical structures; iso-
lated flexor tendon injuries are rare. All flexor tendon injuries
should be referred to a hand surgeon for operative exploration
and repair. (See Table 4.) 

Bite Injuries
Because of the potential for injury and morbidity, an open

injury to the MCP joint should be treated as a fight bite until
proven otherwise. These often minor-appearing injuries are by
definition caused by clenched fist versus human teeth and are
well known for poor outcomes. Potential complications include
violation of the joint capsule, extensor tendon injury, and deep
fascial space contamination.32 The potential for infection is great
because of the poor vascular supply to the extensor tendon and
joint capsule. Additionally, high concentration of pathogens may
be inoculated. The treatment of these injuries is three fold: surgi-
cal decontamination, antibiotic administration, and dynamic
splinting.33 These injuries are not limited to fist fights, and also
are commonly found during sporting events.32 Delayed presenta-
tion most commonly occurs two to three days after inciting event
with signs and symptoms of local or significantly advanced
infection. Any indication of infection or  joint space or tendon
sheath involvement should prompt referral to a hand surgeon for
irrigation and debridement.34 The timing of initiation of intra-
venous antibiotics should be made in consultation with the hand
surgeon, who may wish to delay antibiotic treatment until after
intra-operative cultures have been obtained. Antimicrobials
should cover common pathogens found in the human oral and
skin flora,35 including aerobic and anaerobic pathogens. Staphy-
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Table 3. Extensor Tendon Zones Injuries
with Appropriate Disposition

ZONE ANATOMIC LOCATION DISPOSITION

I Distal phalange to DIP Splint/hand surgeon referral

II Middle phalange Splint/hand surgeon referral

III PIP Splint/hand surgeon referral

IV Proximal phalange Primary ED repair/splint

V MCP Splint/hand surgeon referral

VI Dorsum of hand/metacarpals Primary ED repair/splint

VII Dorsum of wrist/carpals Hand surgeon primary repair

VIII Distal forearm/proximal wrist Hand surgeon primary repair

Key: DIP = distal interphalangeal. PIP = proximal interphalangeal. MCP = metacar-
pophalangeal.

Table 4. Flexor Tendon Zones Injuries 
with Appropriate Disposition

ZONE ANATOMIC LOCATION DISPOSITION

I Distal to insertion of FDS Hand surgeon

II Area of flexor sheath with both
FDS/FDP

Hand surgeon

III Carpal tunnel to the proximal aspect
of flexor sheath

Hand surgeon

IV Carpal tunnel Hand surgeon

V Forearm proximal to carpal tunnel Hand surgeon

Key: FDS = flexor digitorum sublimis. FDP = flexor digitorum profundus.



lococcus aureus is the most common pathogen, followed by
Streptococcus species, Corynebacterium species, and Eikenella
corrodens.32

If the patient presentation is acute and if there is no indication
of fracture, joint space involvement, or extensor tendon injury,
then antibiotic treatment and local wound care alone is indicated.
This non-operative patient group should be treated by high vol-
ume irrigation and the wounds should be left open to heal by sec-
ondary intention. These patients should be splinted in the posi-
tion of function, instructed to elevate the affected limb, and to
return for any concerns of infection.34 There should be a manda-
tory re-evaluation.

Prophylactic antibiotics for clenched fist bite wounds should
be initiated in all but the most superficial injuries.36 Recommend-
ed regimens are numerous and include amoxicillin/clavulanic
acid, a combination of penicillin and dicloxacillin, or a combina-
tion of penicillin and a first-generation cephalosporin.35

High Pressure Injuries
Modern technological advances have greatly increased the

incidence of high-pressure injuries. Many substances are now
sprayed under high-pressure, including paint, water, oil and other
petroleum-based substances, solvents, and grease.38 As the inci-
dence continues to grow, the emergency physician should recog-
nize the potential for injury and infection from these injuries.39

These injuries can lead to high rates of infection, inflammato-
ry reactions, fibrosis, disability and amputation rates of nearly
50%.40 Early and aggressive open surgical approach has
improved prognosis and ability to return to previous employ-
ment.41 One report demonstrated 100% amputation rates for
patients presenting 6 or more hours after initial injury, thus signi-
fying the importance of early management.41

Historical information including the time since injury, materi-
al injected, amount injected, temperature of material, and veloci-
ty/pressure of injection may be very helpful in determining prog-
nosis. As an example, amputation rate is considerably lower with
grease injection versus paint or solvent-based material.41,42 Thin-
ner and less viscous material is more apt to lead to amputation
because of easier spread and subsequent larger extent of injury. 

Presentation of a small puncture wound with a history of
high-pressure injury is an indication for radiographic imaging.42

Subcutaneous air and radio-opaque substances may be visual-
ized, and can indicate the extent of injury. Initial radiographs also
may help define the extent and approach of surgical debridement.2

The initial pain complaints in high pressure injection injuries
may be significant and may require large doses of intravenous
narcotic analgesia. Due to the local injury and inflammation,
regional anesthesia (i.e., digital blocks or infiltrative) are con-
traindicated, and have been shown to worsen outcomes.44 Many
of the complications from high-pressure injection injuries are
related to inflammation, however, there is little data to either sup-
port or refute the use of systemic steroids. Similarly, the role of
empiric antibiotics is unknown. Tetanus prophylaxis continues to
be indicated as with all penetration injuries of the skin.

Summary
The hand is complicated and injury prone. The goal of the

acute care practitioner managing hand injuries first should be to
correctly identify the injury via a careful history, a systematic
and practiced physical exam, and with the aid of appropriate
radiography. Management should then focus on a return to func-
tion, with a bias toward empiric management. While a significant
subset of patients will require an emergent hand surgeon evalua-
tion, the majority can be treated or stabilized in the acute care
setting and be referred to the hand surgeon for outpatient man-
agement and follow-up. 
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CE/CME Questions
1. When attaining a history, which of the following must be attained?

A. Hand dominance and profession

B. PMH for immunocompromising conditions, smoking status

C. Hand position at time of injury

D. Mechanism of injury

E. All of the above

2. Which one of the following pathogens is most likely associated with a

‘fight bite,’ and what is the preferred antibiotic of choice? 

A. Staphylococcus aureus; amoxicillin + clavulanate

B. Pasturella; ceftriaxone

C. Streptococcus epidermitis; cephalexin

D. Streptococcus viridans; gentamycin

E. Eikenella corrodens; ciprofloxicin
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CE/CME Instructions
Physicians and nurses participate in this continuing medical

education/continuing education program by reading the article,
using the provided references for further research, and study-
ing the questions at the end of the article. Participants should
select what they believe to be the correct answers, then refer to
the list of correct answers to test their knowledge. To clarify
confusion surrounding any questions answered incorrectly,
please consult the source material. After completing this
activity, you must complete the evaluation form provided
and return it in the reply envelope provided in order to
receive a letter of credit. When your evaluation is received, a
letter of credit will be mailed to you.

CE/CME Objectives
Upon completing this program, the participants will be able to:
a.) discuss conditions that should increase suspicion for 

traumatic injuries;
b.) describe the various modalities used to identify different 

traumatic conditions;
c.) cite methods of quickly stabilizing and managing patients;

and
d.) identify possible complications that may occur with 

traumatic injuries.



3. Which one of the following symptoms is least concerning when eval-

uating for tendon injury? 

A. Pain and ecchymosis at location of injury

B. Pain on palpation proximally on the injured digit

C. Inability to actively range the joint

D. Decreased passive range of motion of injured joint

E. Changes in resting position of injured joint

4. Which one of the following statements regarding flexor tendon

injuries is true? 

A. Open flexor tendon injues can be cared for in the ED.

B. The flexor tendon should be placed in 60 degrees of flexion.

C. Repair of complete lacerations is recommended within 24 hours

D. Flexor tendon injuries do not require referral to a hand surgeon.

5. Which one of the following neurological findings may be considered

normal?

A. Two-point discrimination of 4 mm

B. Lack of palpable contraction of the thenar eminence on abduc-

tion of the 1st digit

C. No skin changes after 10 minutes of soaking

D. Subjective difference in light touch sensation between hands

6. Extensor tendon injuries of which zone may be repaired by the EP? 

A. Zone I, distal phalange

B. Zone II, middle phalange

C. Zone III, PIP 

D. Zone IV, proximal phalange

E. Zone V, MCP

7. Which one of the following is contraindicated in a patient with a high-

pressure injury? 

A. Radiographic evaluation

B. Determination of substance injected

C. Immediate referral to hand surgeon

D. Digital/regional anesthesia for pain control

E. Tetanus prophylaxis

8. Which one of the following activities is necessary when treating open

wounds? 

A. Immediate administration of prophylactic antibiotics

B. Recreating the position of injury during wound exploration

C. Primarily repairing all hand wounds regardless of the size

D. Soaking the wound before closure

9. Which of the following techniques will appropriately assess the flexor

digitorum superficialis? 

A. Comparative grip strength

B. Hand held palm up, hold the PIP in extension, and flex the DIP

against resistance

C. Hand held palm up, hold the MCP in extension, and flex the PIP

against resistance

D. Hand held palm down, actively extend the digit against resist-

ance

E. Hand held ulnar side down, actively abduct the 2nd digit against

resistance

10. Which one of the following fractures is considered ‘stable’ ?

A. Rotational deformity of the 5th metacarpal

B. 20 degrees of volar angulation of the 2nd metacarpal

C. Bennett’s fracture: proximal metacarpal of the 1st digit

D. Boxer’s fracture: fracture of the neck of the 5th metacarpal

E. Skier’s/Gamekeeper’s thumb: tear of the ulnar collateral liga-

ment and associated avulsion fracture of the base of the proxi-

mal phalange

Answers:
1. E
2. A
3. D
4. C
5. A
6. D
7. D
8. B
9. C
10. E
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Thomson American Health Consultants
Building Six, Suite 400

3525 Piedmont Road NE

Atlanta, Georgia 30305-1515

Tel (404) 262-7436   Fax (404) 262-7837

www.ahcpub.com

Dear Trauma Reports Subscriber:

This issue of your newsletter marks the start of a new continuing medical education (CME) or
continuing education (CE) semester and provides us with an opportunity to review the procedures. 

Trauma Reports, sponsored by Thomson American Health Consultants, provides you with evi-
dence-based information and best practices that help you make informed decisions concerning treat-
ment options and medical practices. Our intent is the same as yours — the best possible patient care.  

The objectives of Trauma Reports are to:
1. Discuss conditions that should increase suspicion for traumatic injuries;
2. Describe the various modalities used to identify different traumatic conditions;
3. Cite methods of quickly stabilizing and managing patients; and
4. Identify possible complications that may occur with traumatic injuries.

Each issue of your newsletter contains questions relating to the information provided in that issue.
After reading the issue, answer the questions at the end of the issue to the best of your ability. You
can then compare your answers against the correct answers provided in an answer key in the
newsletter. If any of your answers were incorrect, please refer back to the source material to clarify
any misunderstanding. 

Enclosed in this issue is an evaluation form to complete and return in an envelope we will pro-
vide. Please make sure you sign the attestation verifying that you have completed the activity as
designed. Once we have received your completed evaluation form we will mail you a letter of credit.
This activity is valid 24 months from the date of publication. The target audience for this activity is
emergency, trauma, and surgical physicians and nurses.

If you have any questions about the process, please call us at (800) 688-2421, or outside the U.S. at
(404) 262-5476. You can also fax us at (800) 284-3291, or outside the U.S. at (404) 262-5525. You can
also email us at: ahc.customerservice@thomson.com.

On behalf of Thomson American Health Consultants, we thank you for your trust and look for-
ward to a continuing education partnership.

Sincerely,

Brenda Mooney

Brenda Mooney
Vice-President/Group Publisher
Thomson American Health Consultants

AHC-LTR



CE/CME Evaluation — Adult Hand Trauma
Please take a moment to answer the following questions to let us know your thoughts on the CE/CME program. Fill in the appropriate
space and return this page in the envelope provided. You must return this evaluation to receive your certificate. ACEP members —
Please see reverse side for option to mail in answers. Thank you.

1. In which program do you participate? CE CME

2. If you are claiming physician credits, please indicate the appropriate credential: MD DO Other _____________

3. If you are claiming nursing contact hours, please indicate your highest credential: RN NP Other _____________

Strongly Slightly Slightly Strongly
Disagree Disagree Disagree Agree Agree Agree

After participating in this program, I am able to:
4. Discuss conditions that should increase suspicion 

for traumatic injuries.

5. Describe the various modalities used to identify 
different traumatic conditions.

6. Cite methods of quickly stabilizing and managing
patients.

7. Identify possible complications that may occur  
with traumatic injuries.

8. The test questions were clear and appropriate.

9. I am satisfied with customer service for the
CE/CME program.

10. I detected no commercial bias in this activity.

11. This activity reaffirmed my clinical practice.

12. This activity has changed my clinical practice.

If so, how? _______________________________________________________________________________________________

13. How many minutes do you estimate it took you to complete this activity? Please include time for reading, reviewing, answering the
questions, and comparing your answers with the correct ones listed. _______ minutes.

14. Do you have any general comments about the effectiveness of this CE/CME program?
_________________________________________________________________________________________________________

I have completed the requirements for this activity.

Name (printed) ________________________________________ Signature_____________________________________________

Nursing license number (required for nurses licensed by the state of California) _______________________________________

®

Account # ___________________________________

Name:______________________________________

Company: ___________________________________

Address: ____________________________________

City:_______________State: ________Zip ________

Fax:__________________Phone:________________

E-mail: _____________________________________

Please make label address corrections here or 
PRINT address information to receive a certificate.

PLEASE NOTE: If your correct name and address do not
appear below, please complete the section at left.

TR090106TM

CORRECT INCORRECT ✓✓ ✘✘



Optional for ACEP members: In accordance with ACEP requirements, below we provide the option for ACEP members to submit
their answers for this CME activity. If you wish to submit answers for this activity, please refer to this issue (Vol. 7, No. 5) and circle the
correct responses.

1. A

B

C

D

E

2. A

B

C

D

E

3. A

B

C

D

E

4. A

B

C

D

5. A

B

C

D

6. A

B

C

D

E

7. A

B

C

D

E

8. A

B

C

D

9. A

B

C

D

E

10.A

B

C

D

E


