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Introduction: This case raises awareness of the diagnosis of sternal fracture during labor and obviates the need for
lengthy, expense-consumingworkup. This report identifies a subset of womenwhomay be at higher risk for this
pathology.
Methods: Upon diagnosing and treating a patient who spontaneously fractured her sternum during labor, we
reviewed previously reported cases and highlight key points of this entity.
Results: We report the third case of sternal fracture during labor in a healthy primigravida with female athlete
triad. After 12 h of labor, thewoman underwent epidural placement. By 16 h, the cervix was fully dilated. During
the second push in the chin-to-chest position, a healthy baby was delivered, but the mother experienced acute
anterior chest pain. Tenderness persisted for three weeks. Plain radiographs confirmed the presence of the frac-
ture, which healed spontaneously.
Conclusion:While chest pain during labor often results from serious causes including pulmonary embolism,myo-
cardial infarction, and spontaneous pneumothorax, hyperflexion sternal fracture can occur, particularly in a
woman with female athlete triad.
© 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Chest pain during or immediately after parturition usually stems
from self-limiting processes such as muscle strain, costochondritis or
gastroesophageal reflux. The onset of severe pain, however, can be a
harbinger of serious illness such as heart attack [1], spontaneous pneu-
mothorax or pneumomediastinum [2,3], pulmonary embolism [4], aor-
tic dissection [5], or pneumonia [6]. While we report only the third case
of sternal fracture during labor. This case raises awareness of the diag-
nosis and illustrates the signs and symptomswhich allow identification
of this rare entity, obviating the need for lengthy, expense-consuming
workup at a time critical to the developingmaternal-infant relationship.
It also identifies a subset of women, those with female athlete triad [7]
(Table 1), who may be at higher risk for this pathology.

2. Case presentation

2.1. Patient information

A healthy 29-year-old primigravida went into spontaneous labor at
39 weeks and 1 day of gestation. She had a medical history of celiac
bstetrics and Gynecology, 1611
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disease and six years of amenorrhea, suspected to be hypothalamic in
origin due to collegiate athletics and subsequent marathon training,
with resumption of menstruation 4months prior to conception. She re-
ported leg stress fractureswithin the last year, but no personal or family
history of pathologic fractures or bone disease. There was no history of
eating disorder. While her body mass index had been as low as
16.5 kg/m2 18 months prior, it was 19.5 at conception.

The woman initiated prenatal care at 6 weeks of gestation. She con-
tinued to exercise until she reached term – running and walking two to
three times weekly – and gained 25 pounds during the pregnancy. The
patient took prenatal vitamins until 32 weeks, after which she self-
discontinued secondary to constipation. The pregnancy was uncompli-
cated; routine laboratory testing was normal except for the 50 g, 1-h
oral glucose tolerance test (OGTT), which reveled elevated glucose
levels. The subsequent 100 g, 3-h OGTT yielded 4 normal values. All
fetal surveys were unremarkable.

With the onset of labor, the patient remained at home for 8 h before
presenting to the hospital. Epidural anesthesia was initiated, and artifi-
cial rupture of membranes was performed at 3 cm dilatation, after 11 h
of labor. She was not augmented with oxytocin. She dilated to 10 cm at
16 h, afterwhich she assumed the dorsal lithotomyposition for delivery.
The baby was at 0 station and with one push descended to +2. During
the next contraction, the patient instigated another push, trunk curled
forward in a chin-to-chest position whilst holding the posterior aspect
of her thighs, delivering a viable 2.8-kg infant without complication.
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Table 1
Components of Female Athlete Triad as defined by the American College of Obstetricians
and Gynecologists [6].

1) Low energy ± eating disorder
2) Menstrual abnormalities
3) Low bone density
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No one assisted the patient in the flexion of her torso during the expul-
sion efforts. She later reported that she experienced severe, acute-onset
chest pain at the time of the second Valsalva.

While the patient and infant were skin-to-skin immediately after
birth, the mother complained of sternal discomfort where the child's
head lay on her chest and also from the dependent pressure of her
breasts while nursing the baby. The mother had point tenderness at
themanubrium-sternal junction. She reported this to the on-call obste-
trician on thefirst postpartumday. Therewas no concern for pulmonary
embolism or any life-threatening processes, as vital signs and functional
statuswere unaffected. She received acetaminophen and ibuprofen dur-
ing her 36-h stay in the hospital, which she continued around the clock
for the next few weeks. During the postpartum period, the patient
needed assistance to turn over in bed, had difficulty picking up the
baby and experienced chest pain with breastfeeding, eating, driving, in-
spiration and coughing. These symptoms, accompanied by tenderness
to palpation over the sternum, lasted for 3 weeks unabated.

2.2. Diagnostic assessment

Evaluationwith a chest X-ray revealed an acute sternal fracturewith
mild displacement (Fig. 1). Shewas referred to a cardiothoracic surgeon
who recommended conservative management. As there was suspicion
of the female athlete triad, a metabolic workup was undertaken. Cal-
cium and vitamin D levels were normal. Bone density scans revealed
lumbar T-score of −1.8 and Z-score of −1.6.

2.3. Treatment and follow-up

She was treated conservatively with lifestyle modification, activity
restriction, non-opioid medications and calcium supplementation. Five
Fig. 1. Lateral Sternal Radiograph 3Weeks Postpartum. The arrow depicts fracture. Lateral
Sternal Radiograph
weeks post-partum, the patient described improvement in her symp-
toms and by 9 weeks was pain-free and off analgesics.

3. Discussion

Two previous cases of spontaneous sternal fracture during labor
have been reported [8,9]. While the broad generalizations are limited
for an entity so rarely recognized, the three patients share multiple as-
pects: all womenwere young, healthy primiparas at term, pushing dur-
ing the expulsion phase of labor in the chin-to-chest position. Each
could pinpoint the exact onset of pain and cited exquisite sternal point
tenderness as the principal symptom but gave little attention to the
problem in the excitement after birth. In the first case, the mother's
partner supported her neck, and others present heard a snapping
sound; neither of these occurred in our case. While the first two pa-
tients' anthropomorphic data are unknown, our patient met criteria
for the female athlete triad. In young women, bone density Z-scores of
greater than −2 are considered normal, but for female athletes, whose
weight-bearing activities should lead to higher than normal bone min-
eral density (BMD), the American College of Sports Medicine defines
low BMD or osteopenia as Z-scores between −1 and − 2, the range
into which our patient fell [10].

Sternal fracture most frequently stems from blunt trauma, with au-
tomobile collisions the principal etiology [11–13]. Other mechanisms
involving direct forces include falls, sporting injuries, CPR, and assault.
Fractures resulting from indirect forces include pathologic sternal frac-
tures (e.g., frommalignancy), insufficiency fractures (e.g., fromosteopo-
rosis), and stress fractures caused by severe hyperflexion [13]. All
reported etiologies in this last category—weightlifting [14], gymnastics
[15], golf [16] and now during labor—have a unified injury mechanism:
the patient curls forward, causing severe flexion of the sternum, which
buckles. Chest pain is the salient symptom. Of cases of spontaneous
hyperflexion fracture, the only ones reported in females occurred in
gymnasts, a large proportion of whom demonstrate components of fe-
male athlete triad [17]. Sternal fractures heal spontaneously, and most
need no specific orthopedic treatment.

Chest pain during labor has an extensive differential diagnosis. Mus-
cle strain, acid reflux and costochondritis are common. Life-threatening
causes of chest pain are rare but well recognized. Pulmonary embolism,
caused by hypercoagulability, venous stasis and vascular injury, is the
most common cause of direct maternal mortality in developed coun-
tries [5]. Myocardial infarctions during pregnancy and puerperium, a
quarter of which occur during labor [2], have increased in the last two
decades. Other etiologies include spontaneous pneumothorax,
pneumomediastinum, aortic dissection in pregnant women [3–5] and
acute pulmonary edema, from hypertension in preeclampsia, cardio-
genic issues or fluid overload [18].

Pain from sternal fracture must be distinguished from these more
serious etiologies. All three cases of sternal fracture during parturition
presented with three conditions: (a) clear-cut, sudden chest pain
while (b) maintaining the chin-to-chest position accompanied by
(c) tenderness to palpation with functional limitations (a sign not
seen in any of the serious medical causes of chest pain). Identifying
these features would have strongly suggested the clinical diagnosis.
Time-consuming workups with disruption of the maternal-infant
dyad, added expense and the risks of testing and unnecessary anxiety
can be avoided. Confirmation requires a radiograph, which was per-
formed in all three cases. As for most patients with sternal fracture re-
gardless of etiology, the three women were treated with reassurance
and analgesics, and fractures healed within weeks.

Our case suggests a relationship between female athlete triad and
sternal fracture during labor. Screening female athletes, usingmenstrual
and activity history, is straightforward and recommended by a 2017
American College of Obstetricians and Gynecologists Committee Opin-
ion [6]. Not all components of the syndromemust be present for the di-
agnosis to be made. Patients with clinical manifestations of the entity
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may benefit from specific vitamin supplementation during and after
pregnancy, along with bone density surveillance. Additionally, modera-
tion of sudden, forceful thoracic flexion during parturition is advisable.

In summary, spontaneous sternal fracture is a rare complication of
labor and must be distinguished from more serious conditions. Aware-
ness of the entity and recognition of the appropriate scenario — acute
onset of pain accompanied by sternal point tenderness in the setting
of torso hyperflexion — allows diagnosis by chest X-ray. The presence
of female athlete triad may put women at risk for this complication,
and screening should be incorporated into the prenatal visits.
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