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ABSTRACT
Introduction: Present a review of the case, management, and
progress of an obstetric patient who suffered a car accident
with subsequent severe blunt thoracic trauma (BTT) resulting
in flail chest (FC).
Case report: This is a case of Hispanic female of 44 years
involved in a car accident at 14 weeks of gestation, who
presented with FC, sternal fracture, and severe respiratory
compromise.
This woman received surgical management and care in
an intensive obstetric care unit management, presenting
osteomyelitis as a complication, along with physical
deconditioning and prolonged hospital stay, finally with an
obstetric and functional favorable outcome.
Conclusion: Although severe BTT in pregnant patients is
uncommon, it is important to highlight the appropriate medical
management required for these patients in order to achieve a
successful outcome, as was in this case. This is the only case
report of FC surgical management in pregnancy that we have
in our institution so far.
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RESUMEN
Introducción: Presentar una revisión de caso, manejo y
progreso de una paciente obstétrica que sufrió un accidente
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automovilístico con posterior trauma torácico severo (TTS)
resultando en tórax inestable (TI).
Caso clínico: Este es un caso de mujer hispana de 44 años
involucrada en accidente automovilístico a las 14 semanas de
gestación que presento TI, fractura esternal y compromiso
respiratorio severo.
Esta mujer recibió tratamiento quirúrgico y atención en unidad
de cuidado obstétrico intensivo, presentando osteomielitis
como complicación, junto con desacondicionamiento físico
y hospitalización prolongada. Finalmente con resultado
obstétrico y funcional favorable.
Conclusión: Aunque el TTS en pacientes embarazadas es poco
frecuente, es importante destacar el adecuado manejo médico
requerido en estos pacientes, con el fin de lograr resultados
satisfactorios como sucedió en este caso. Este es el único
reporte de caso de manejo quirúrgico de tórax inestable durante
el embarazo presentado en nuestra institución hasta ahora.
Palabras claves: Embarazo, Fractura costal, Tórax inestable.

INTRODUCTION
Trauma is the leading nonobstetric cause of maternal
death in industrialized countries,1 and in most cases as
a result of brain injury or hemorrhagic shock. Thoracic
trauma (TT) accounts for 10 to 15% of all traumas, being
directly responsible for death in 25% of fatal cases2 and
generally related to traffic accidents.3 Two-thirds of these
traumas are blunt and up to 40% of cases present with
rib fractures (RF).2
The most common complications of RF are pneumothorax and/or hemothorax, pulmonary contusion,
atelectasis, flail chest (FC), or isolated subcutaneous
emphysema. While 72% of cases require thoracotomy,
7% required surgery thereafter.2
Flail chest is present in 5.8% cases of TT and often
associates with respiratory failure (present in 42% of cases)2
and requires management in intensive care unit (ICU) for
prolonged periods (average 16 days).2 Although this diagnosis is traditionally defined as fractures of two or more
consecutive ribs in two different sites of the chest, some
authors suggest that less extensive injuries can generate a
large anomaly in the respiratory mechanics4 and be sufficient to justify the diagnosis. The management focuses on
relieving pain, including the use of parenteral narcotics and
epidural anesthesia, ventilatory support, and sometimes
surgical fixation of fractured bones. Other frequent complications of TT are pneumonia, acute respiratory distress
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Figs 1A and B: Chest scans of admission, which shows: (A) Right pneumothorax (asterisk *), left chest deformity (arrow ),
pleural effusion and left pulmonary contusion (arrow head ); and (B) comminuted fracture of the middle third of the sternum body

syndrome, and pulmonary embolism, with a mortality rate
of 5.7% attributing directly to pulmonary complications
in 3.3% of cases.
Fracture of the sternum is a rare injury associated with
FC and occurs in 3% of cases,2 denoting a severe trauma.5
Usually it is present in patients with injury severity score
(ISS) > 155 and associated with traffic accidents involving
safety seat belt.6

CASE REPORT
This is a hispanic female of 44 years, with chronic
hypertension, in her second pregnancy, who suffers car
accident at 14 weeks of gestation, as passenger, using seat
belt, being trapped in the vehicle. In the event, another
passenger dies. She presents with cutaneous stigmata of
trauma to the chest, abdomen, area of contact with safety
belt, and pale, diaphoretic with back pain. Fractures
of the left costal arches 2nd to 9th, in its anterolateral
contours, with 5 to 7 ribs fractured into two segments
were documented; also fracture of the 1st and 2nd right
costal arches, hemopneumothorax, and pneumothorax
(Fig. 1A). In the chest radiograph (Fig. 2), some lower
left RFs were evident, being hidden pleural pathology
and many RFs, remaining indispensable for their visualization and later supported by computed tomography
(CT) (Fig. 3A).
Additionally, a comminuted fracture was observed in
the middle third of the sternum body (Figs 1B and 3A),
compressive atelectasis in the posterior segments
of both lung bases, and peri-hemoperitoneum with
splenic liquid with the suspect of injury of this organ.
A left adrenal hematoma and liver laceration in segment
6 were also found, and all these intraabdominal injuries
were managed expectantly. No vascular lesions were
observed; electrocardiogram and echocardiogram were
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Fig. 2: Chest radiography of admission, where RFs of the lower
left costal arches are seen. The pneumothorax, pleural effusion,
fractures of the first costal arches left, and any of the other findings
of the scan are not appreciated in the image

normal with negative result of troponin. Injury severity
score score was 36.
Right thoracotomy was performed. She was managed
with hydromorphone via personal continuous administration (PCA) pump in the ICU, trying noninvasive ventilation but requiring endotracheal intubation on the 2nd day
of hospitalization and surgical repair in the third using
the reconstruction of three-dimensional (3-D) scans for
planning the surgery. The approach is performed through
left anterolateral thoracotomy with vertical extension to
the sternum via midline and in the 6th intercostal space.
Stabilization of sternum with locking plate “H” (locking
compression plate system) and stabilizing left ribs 3 to
8 with 3-D plates (Stratos system) were performed, and
also ribs 3 and 5 fixed in two segments (Figs 3B and 4).
One day after surgery she is extubated without success,
returning to intubation 5 hours after. She was successfully

PAJT
Unstable Chest Surgical Management in Pregnancy: Case Report and Literature Review

A

B

Figs 3A and B: Three-dimensional reconstruction of the chest scans: (A) At the admission, fractures of 1st and 2nd right costal
arches, 2nd to 9th left costal arches, with commitment at two points of the arches 5 to 7. In addition, fracture of the middle third of the
sternum body are obvious; and (B) after surgery, where the osteosynthesis material shown in the body of the sternum and ribs 2 to
7 left, with ribs 3 to 5 fixed at two portions of the anterolateral portion

A
Fig. 4: Intraoperative image of sternal fixation plate and rib
fixation with plates in the left hemithorax

extubated after 3 days. The progress was bad; with surgical
site infection (SSI), sternal osteomyelitis, and empyema;
with four surgical scrubs, removal of the prosthesis applied
to the sternum, and chest wound with delayed closure
(open up to the chest wall) for 10 days; and with continuous
negative pressure system. Staphylococcus aureus resistant
to methicillin was isolated in blood, surgical wound,
and sternum. Treatment was given with clindamycin–
vancomycin. The patient was moved to the Intermediate
care unit on 24th day of hospital stay and 10 days after to
general ward with antibiotic plan for 6 weeks.
She remained hospitalized until week 22; on hospital
discharge she was given only oral analgesics and antihypertensive for ambulatory management. At 37 weeks
cesarean section is performed because of transverse fetal
position and start of labor, obtaining 3010 gm product
with adequate neonatal adaptation (Fig. 5), and hospitalized for 8 days by ABO incompatibility.

B
Fig. 5: Thoracoabdominal nuclear magnetic resonance where
osteosynthesis material was implanted in the ribs 4 to 6 (arrows )
and the fetus of 36 weeks in transverse position, cephalic pole to
the right and lower back is appreciated

One-year follow-up shows adequate evolution, with
no evidence of infection, but pain in the surgical area persists with acceptable control with the use of oral analgesics.
The patient fully returned to her usual activities.
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DISCUSSION
Most of trauma injuries during pregnancy are minor;
nonetheless, in a small percent of cases, trauma can be
severe enough to cause maternal or fetal death (up to
10% and 5–34% respectively).7 The probability of death
in blunt TT (BTT) relates closely with the number of ribs
compromised, age, and severity of trauma, so that some
authors establish a 16 ISS as the score from which complications are more frequent.8 The maximum ISS score of our
patient was 36, with 10 fractured ribs and thorax deformity evident at physical examination, which justified the
use of additional images to simple radiographs, such as
CT. In severe cases, CT is very useful, not only to define
additional injuries in thorax (hidden pneumothorax, pulmonary contusion, sternal, or vertebral fracture), but also
to rule out RF not seen on radiographs, especially in the
anterolateral aspect of the costal grid. In the presence of
multiple fractures and surgical indication, the 3-D reconstruction tomography offers advantages for planning the
ribs osteosintesis,9 intervention that, in light of available
evidence10 and according to some associations,11 should
be done more frequently.
In BTT ribs from 4 to 9 are the most frequently fractured. The other ribs, although compromised in a minor
way, relate with characteristic additional injuries. For
example, fractures of the first two ribs reflect great severity of the trauma and can present together with large
vessels injury, complication that was ruled out in our
patient. On the contrary, the compromise of lower ribs
(9–12th) can present with laceration of intraabdominal
organs,12 as happened to this patient (hepatic laceration,
adrenal hematoma, and splenic injury).
The case described exhibits many markers of severity. Entrapment in the vehicle and death of one of the
passengers, the number of costal arches compromised,
including the first ribs, as well as the sternal fracture,
warned about possible additional injuries like vertebral
fractures or cardiac contusion, which were ruled out.
But it was observed that many of the pulmonary complications described before (pneumothorax, hemopneumothorax, atelectasis, pulmonary contusion), require
also ventilator support and prolonged stay in the ICU.
Flail chest represents a serious problem because the
paradoxical movements of the costal grid diminish the
vital capacity and favors ineffective ventilation, reporting
mortality rates between 11 and 40%.13 Its management
has changed over the course of time; the first strategies
included traction of the thoracic area with unstable movements and external fixation.14 Therefore, the standard
management was internal “splinting” using mechanical
ventilation (MV), always considering pain management as a cornerstone, in which epidural analgesia
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is superior to intravenous narcotics.15 More recently,
excellent results with surgical fixation in FC have been
described.16 Nevertheless, nonsurgical management are
recommended in some cases.17
We failed to place the epidural catheter in our patient
because of the pain and thoracic injuries did not allow
her to reach the necessary attitude for this procedure, so
she was managed with PCA pump with hydromorphone
reaching optimal management of pain.
It is true that until recently strong evidence that
supported surgical fixation as standard treatment of
FC did not exist. Nevertheless, a recent meta-analysis,10
including 11 small and retrospective studies in their
majority, with 753 patients, concluded that surgical
fixation dramatically improved the results in cases of
FC compared with “medical” management. With lesser
days of MV [8 days decrease, confidence interval (CI)
95%, 5–10 days] and ICU stay (5 days decrease, CI 95%,
2–8 days), lesser pneumonia [odds ratio (OR) 0.2, CI
95%, 0.19–0.75], death (OR 0.31, CI 95%, 0.2–0.4), sepsis
(OR 0.36, CI 95%, 0.19–0.71), tracheostomy (OR 0.06,
CI 95%, 0.02–0.2), and thoracic deformity (OR 0.11, CI
95%, 0.02–0.6).
The included studies were made in an extended
period of time (between 1965 and 2008), in hospitals
of different characteristics (almost all from Europe and
Asia) and with many surgical methods. Nevertheless, the
heterogeneity of the results was minimum to moderate
(I2 0-2,1 for most of the variables, except for days of MV
with I2 of 48% and days of hospital stay with I2 of 33%),
showing for almost all variables, with low numbers
needed to treat (between 3 and 7).
The current evidence supports the surgical management of FC, not only in the presence of traditional
indications,18,19 but also in a wider type of patients. The
method of fixation seems to be a less important matter,
being that benefits are consistent despite the variety of
surgical implants available,10 weighing at the time of their
choice aspects as ease of the procedure, biomechanical
properties of the device, risk of complications cost of the
implant, and the surgeons familiarity with the available
device.
Infectious complications are more feasible in patients
with unstable condition due to multiple or severe
trauma.20 The risk is higher with the use of implants, and
despite the frequency of this complication is low, it can
induce osteomyelitis, requiring removal of the implant.
In our patient SSI was present and was complicated
with empyema and osteomyelitis, a difficult to treat
condition that required performing of multiple surgical
scrubs, osteosynthesis material removal, and extended
antibiotic therapy. It was also necessary to maintain
sternal wound open for 10 days with continuous negative
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pressure system and delayed skin closure and sternum
stabilization.
The most frequent obstetric complication in trauma is
abruptio placentae, present in 3.5% of cases and related
with a 54% of fetal mortality.7 Also Rh isoimmunization, preterm birth, and low birth weight are described,
considering the theory of chronic subclinical abruptios
secondary to trauma as etiology agents of placental insufficiency and low birth weight infants,1,21 and justifying
the monitoring during all pregnancy in high dependency
care units.
Although ISS22 is the most used score to define trauma
severity, its usefulness in pregnancy is debated. While
some publications describe a relationship between high
score and abruptio placentae or fetal death,7,23 in others
this association has not been found. It has also been
described that a correlation exists between fetal loss and
income shock, fetal bradycardia, low scores on Glasgow
Coma Score, high serum lactate, and low pH.7,23
It seems that a high probability of gestational loss
during trauma occurs in the first trimester than in the
second or third.1,24 In the last trimester cardiotocographic
monitoring is useful, the strategy which is still used in
trauma referral centers.7 Probably because of the insufficient communication between the obstetrician and the
ICU, where this type of patients are usually managed,
establishes the relationship between fetal death and
delay on unsatisfactory fetal state recognition and urgent
cesarean delivery.25
In our case the patient had advanced age (44 years),
with an income lactate of 3 mmol/L, pH 7.26, and high
ISS score, all of them markers of poor fetal outcome. She
required MV during 6 days, ICU stay during 34 days, and
10 days hospitalization. The difficulty in fetal well-being
assessment, pregnant trauma patient management complexity, and the special considerations about subsequent
prenatal care after trauma1 highlight the importance of
the obstetrician participation in multidisciplinary teams
for the initial approach of these patients.23

CONCLUSION
Rib fractures are indicative of severe trauma; morbidity
and mortality increase with the number of compromised
ribs. Patients with multiple RF or sternal fracture should
be managed in referral centers. The available evidence
strongly suggests the superiority of surgical management of FC, although its complications are sometimes
difficult to handle. Severe TT in pregnancy is infrequent,
but pregnancy imposes additional difficulties to the management of an otherwise critical patient, context in which
multidisciplinary teams including trauma, obstetrics,
intensive care, algology, and rehabilitation specialists
are fundamental.
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