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Abstract: Femoral fractures in pregnancy are a rare complication, with an incidence of
approximately 1%. Case reports and small trials leave perioperative obstetric management
and route of delivery largely unclear. Three cases of femoral fracture are presented that
occurred at 24, 30, and 31 weeks of gestation. The causes of femoral fracture were gunshot,
motor vehicle collision, and fragility fracture. All fractures were surgically repaired, 1
utilizing neuraxial anesthesia and the others with general anesthesia. A 30-day postoperative
course of low-molecular-weight heparin was prescribed, and all patients subsequently had
vaginal deliveries. Femoral fractures in the viable pregnancy confer high maternal and fetal
morbidity and mortality. Intraoperative fetal monitoring and postoperative anticoagulation
should be considered, and vaginal delivery should not be contraindicated.

Keywords: femoral fracture, antepartum testing, trauma in pregnancy, venous

thromboembolism prevention, osteoporosis in pregnancy

Introduction

Orthopedic injury in pregnancy, though rare, is associated with significant morbid-
ity and mortality to the mother and fetus.! Some reports estimate that the risk of
intrauterine fetal demise (IUFD) is as high as 40.1%, depending on the location of
the fracture. Pelvic and acetabular fractures convey the highest morbidity and
mortality.”* We present three cases of femoral fracture that occurred at our
institution over a period of 2 years and discuss teaching points of perioperative
obstetric management, postoperative venous thromboembolism (VTE) prophylaxis,
and route of delivery. Local institutional review board approval was not required for
this case series. Written consent was obtained from each patient to publish the case
details.

Cases

Patient 1: A 31-year-old gravida 5 para 4 woman at 24 weeks and 4 days of
gestation presented to the emergency department after having suffered 5 gunshot
wounds to her bilateral lower extremities. On admission, her Glasgow Coma Scale
Score was 15 and she was hemodynamically stable. Plain film radiography of the
pelvis and left femur was performed. There was a comminuted, segmented, dis-
placed fracture of the left mid-femoral diaphysis with multiple osseous and metallic
fragments as well as a nearby dominant bullet fragment (Figure 1A). There were no
additional injuries. Her obstetric history consisted of four previous pregnancies with
uncomplicated term spontaneous vaginal deliveries. The patient reported no
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Figure | (A) Comminuted, segmented, displaced fracture with nearby dominant bullet fragment. (B) Basicervical femoral neck fracture. (C) Mildly comminuted and

displaced femoral shaft fracture with foreshortening.

additional medical problems or prior surgical history.
Laboratory evaluation was significant for a low serum
calcium level of 8.2 mg/dL.

The patient underwent retrograde intramedullary nail-
ing under general endotracheal anesthesia. Intraoperative
fetal monitoring demonstrated moderate variability with
occasional shallow variable decelerations. The total radia-
tion dosage both preoperatively and intraoperatively was
20.1 milligray (mGy). A lead apron was used to shield the
maternal abdomen during all images required pre- and-
intraoperatively. In the postoperative care unit, uterine

tocometry showed contractions every 3—5 mins that the
patient stated were non-painful. Cervical examination was
performed due to continued non-painful contractions, and
her cervix was closed. She was transferred to labor and
delivery for the remainder of her postoperative care.

The patient received betamethasone and magnesium
postoperatively due to concern for possible preterm deliv-
ery due to initially non-reassuring fetal heart tones. With
intrauterine resuscitation, delivery was not required and
contractions spaced out. The patient was started on 5,000
units of heparin three times daily for VTE prophylaxis.
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Physical therapy was initiated while inpatient. She was
discharged on postoperative day five with a 30-day supply
of 30 mg twice daily low-molecular-weight heparin
(LMWH) after ambulating with a walker and had
a spontaneous vaginal delivery at term.

Patient 2: A 34-year-old gravida 8 para 6 woman at 30
weeks of gestation presented to the emergency department
with 3 weeks of severe hip pain after stepping off a curb.
Plain film radiography demonstrated a minimally displaced
right basicervical femoral neck fracture (Figure 1B). Her
obstetric history included six preterm deliveries and an
ectopic pregnancy treated surgically with a laparoscopic
salpingectomy. She had inconsistently received intramus-
cular 17-hydroxyprogesterone injections during her preg-
nancy for prevention of preterm delivery. She had a past
medical history of hypothyroidism, methadone dependence
(185 mg daily since 21 weeks of gestation), and a 20-pack-
year smoking history. She was smoking 2 pack of cigarettes
per day throughout her pregnancy. Laboratory evaluation
was remarkable for a low serum calcium (8.1 mg/dL) with
a low serum albumin of 2.7 g/dL and a low serum 25-
hydroxy vitamin (7.1 ng/mL).

The patient underwent an uncomplicated femoral neck
pinning on the day of admission utilizing a 0.5% bupiva-
caine spinal anesthetic. Total preoperative and intraopera-
tive radiation exposure was 9.6 mGy. Similar to the first
case, a lead apron was used to shield the maternal abdo-
men during all images required pre-and- intraoperatively.
Subcutaneous LMWH 30 mg twice daily was started post-
operatively for VTE prophylaxis. She was transferred to
labor and delivery for recovery and there were no post-
operative complications. Both vitamin D and calcium were
orally supplemented, physical therapy was initiated while
inpatient, and antenatal fetal monitoring was conducted
and was reassuring. The patient was ambulatory with the
assistance of a walker and discharged to home on
postoperative day 2. She subsequently presented to labor
and delivery at 35 weeks and 5 days of gestation in pre-
term labor and had a vaginal delivery of a viable female
fetus followed by an uneventful postpartum course.

Patient 3: A 24-year-old gravida 6 para 4 female at 31
weeks of gestation presented to the emergency department
as a belted passenger in a 45-mph motor vehicle collision.
Her pregnancy had been complicated by anemia and obe-
sity. Plain film radiography demonstrated a mildly com-
minuted and displaced right femoral shaft fracture with
foreshortening (Figure 1C). Her obstetric history included
four previous full-term spontaneous vaginal deliveries and

one elective abortion. She had no other significant past
medical history. Laboratory evaluation was remarkable for
a white blood cell count of 20.7x10%/uL and hemoglobin
of 9.1 g/dL, with a normal calcium level of 8.6 mg/dL. She
was transferred to labor and delivery where fetal monitor-
ing was reassuring. Uterine tocometry showed contrac-
tions every 2—10 mins and the decision was made to give
a 12 mg dose of intramuscular betamethasone for fetal
lung maturity prior to surgical intervention.

On hospital day 1, the patient underwent an uncompli-
cated anterograde rod insertion of her right femur under
general endotracheal anesthesia. Fetal monitoring before
and during surgery was reassuring. Total preoperative and
intraoperative radiation dosage was 135.2 mGy and a lead
apron was used to shield the maternal abdomen during all
images. The patient was started on 30 mg twice daily
enoxaparin sodium for VTE prophylaxis, physical therapy
as well as oral cholecalciferol and calcium acetate for
daily supplementation. Throughout her postoperative
course, the patient was not meeting ambulation goals
necessary for discharge and on postoperative day 5, she
was diagnosed with preterm premature rupture of mem-
branes. Azithromycin and amoxicillin were started as
latency antibiotics. On postoperative day 7, the patient
complained of increasing pain and pressure, the cervix
was found to be fully dilated, and she vaginally delivered
a live born male fetus at 32 weeks and 1-day gestation
from the breech presentation. The patient had an unre-
markable postpartum course and after ambulating with
a walker was discharged home on postpartum day 2.

Discussion

Orthopedic injury in pregnancy is an uncommon event, with
most sources citing an incidence of 1-6%.>* Though rare, it
is established that both the maternal and fetal morbidity and
mortality are high, with some estimates of IUFD as high as
40.1% in patients with pelvic ring fractures.’ There have
been case reports detailing the orthopedic operative manage-
ment of acetabular and femoral fractures in pregnancy, but
obstetric management before, during, and after these proce-
dures is unclear. Literature on this topic is limited to one
report of an acetabular fracture repaired in a viable pregnancy
and a retrospective case series of 8 patients with gestational
ages ranging from 5-26 weeks gestation at the time of
surgery.®’ Here we review obstetric peri-operative manage-
ment of three cases of femoral fracture complicating second
and third trimester pregnancies in a single university hospital,
where a multi-disciplinary approach was implemented to
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mitigate the high morbidity associated with maternal femoral
fractures in pregnancy.

The multidisciplinary approach in all three cases
included the following teams: maternal-fetal medicine,
orthopedics, anesthesiology, and neonatology After diag-
nosis of a long-bone fracture, maternal stabilization, and
the need for operative intervention is decided, the appro-
priate anesthetic was determined. The patients we
described were managed with different anesthetic tech-
niques, two with a general anesthetic and one with
neuraxial anesthesia. Review of literature revealed no
robust data regarding which anesthetic route should be
undertaken for non-obstetric surgery in a pregnant
patient. Inhaled general anesthetic agents have not been
found to be teratogenic at the levels given for surgery
but have been associated with increased risk of preterm
labor in the second trimester.® In our case series,
although all three surgeries were conducted at the same
tertiary care center, the choice of anesthetic agent and
route was individualized for each patient and planned
surgical repair. The patient in case one had several
injuries to the lower extremities, and the care of the
patient in case three was complicated by maternal obe-
sity, both of which may have made the conversion from
neuraxial anesthesia to general during surgery challen-
ging. Finally, the patient in case two was a good candi-
date for neuraxial anesthesia based on her body mass
index and less complex fracture.

Intraoperative management is of critical importance in
the management of the viable pregnancy with maternal
femoral fracture. The obstetric team worked closely with
the operating room personnel for proper positioning of the
patients with left lateral tilt (approximately 15 degrees) to
avoid compression of the inferior vena cava by the gravid
uterus. The patients were offered continuous intraoperative
fetal monitoring based on their desire for surgical inter-
vention on fetal behalf after neonatology and maternal-
fetal-medicine preoperative consulation.>? Preoperative
and intraoperative fetal protection with a lead apron placed
over maternal abdomen was used to minimize fetal expo-
sure to radiation. There is evidence that plates compared to
intramedullary nailing confer decreased radiation doses.'’
Intramedullary nailing was only used for femoral fracture
repair in one of the included patients. Even though the
radiation dose used in all three cases was minimal, this
demonstrates the importance of multi-disciplinary preo-
perative planning to reduce the pre-and- intraoperative
radiation exposure to the fetus.

Postoperatively, the patients received VTE prophylaxis
with subcutaneous heparin or LMWH.!! The dosage recom-
mended by the American College of Chest Physicians'' is
30 mg enoxaparin sodium subcutaneous daily for 28-35
days. Modifications to this dosage and the length of therapy
in the pregnant population with femur fracture is not known.
Our patients had a planned 30-day regimen for their antic-
oagulation with 30 mg BID of LMWH. In addition, intensive
physical therapy was initiated on postoperative day 1 and
was continued in the outpatient setting.

Data regarding the route of delivery in patients that have
suffered a lower extremity fracture is lacking. One retro-
spective series reviewed pelvic fractures in women of child-
bearing age and found a cesarean section rate of 62% at
a single institution. One case report of an acetabular femoral
fracture that underwent fixation resulted in a vaginal delivery
at term.® In a retrospective case series with 8 patients that
underwent late-preterm or term delivery, 50% had cesarean
sections but their obstetric history was not reported.” In our
case series, all patients had spontaneous vaginal deliveries.
The hypothesis for higher rates of cesarean deliveries in
previous reports was suspected impaired ability of affected
women to perform hip abduction. In our three cases, physical
therapy was initiated in the immediate post-operative period
with emphasis to continue working on hip abduction. All
three patients were able to abduct their hips and place their
legs in stirrups; therefore, cesarean section was reserved
solely for obstetric indications.

The second case report we described is unique as the
fracture occurred in a young woman in the absence of trauma.
The etiology of that femur fracture was presumed to be osteo-
porotic in origin, secondary to smoking'? and methadone'?
with low levels of calcium and vitamin D. Although the patient
did not undergo bone mineral density testing, clinical diagnosis
of osteoporosis was made in the presence of fragility fracture'*
and she was started on vitamin D and calcium supplementa-
tion. Although some studies suggest that pregnancy itself is
a risk factor for temporary osteoporosis, the data is overall
inconclusive and rarely leads to clinical manifestations during
pregnancy and postpartum.'>'® However, in the presence of
additional risk factors, osteoporosis can complicate pregnancy,
as occurred in our second case; this enhanced our awareness of
the possibility of this diagnosis in a younger population.

In conclusion, a comprehensive multidisciplinary
approach to successful management of femoral fracture in
pregnancy was reviewed in this case report series. Despite
different etiologies of femoral fracture, all women benefited
from VTE prophylaxis with LMWH, early initiation of
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physical therapy with emphasis on hip abduction, supple-

mentation with vitamin D and calcium, and all were able to

safely achieve vaginal delivery.
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