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CASE REPORT

deliveries,6-9 whereas other studies report a 
greater incidence with cesarean delivery.2,3,10 

More established risk factors for femoral 
fracture at delivery include malpresentation, 
low birth weight, macrosomia, prematurity, 
osteogenesis imperfecta, fetal osteoporosis, 
and difficult extraction.9,11 Given limited 
literature on these fractures, information on 
their early clinical detection, mechanism of 
injury, and preferred management is lack-
ing, and current practices on identifying 
such fractures partly rely on the extrapo-
lation of practices from other contexts. 
Further elucidating the epidemiology and 
risk factors associated with neonatal femur 
fractures can inform clinical decision-mak-
ing and contribute to improved outcomes 

for affected infants. We report the case of a full-term neonate found 
to have a closed fracture of the femoral shaft following cesarean 
delivery for breech presentation. 

CASE REPORT
This is the case of a female neonate born at 39 weeks 0 days via 
cesarean section to a gravida 1 para 1 (G1P1) mother in a com-
munity hospital. The mother’s prenatal course was uncomplicated, 
and she received routine care throughout her pregnancy. She did 
not have a history of diabetes or drug use, nor was there any fam-
ily history of musculoskeletal diseases, such as osteogenesis imper-
fecta. Cesarean delivery was ultimately indicated due to breech 
presentation, and the neonate was born via a low transverse inci-
sion with Apgar scores of 7 and 9 at 1 and 5 minutes, respectively. 
Delivery was complicated by a difficult extraction, in which the 
leg was internally rotated to deliver the infant through the hys-
terotomy. Given the challenging positioning of the neonate and 
relatively limited space provided by the hysterotomy, additional 

ABSTRACT
Introduction: Neonatal femur fractures from birth trauma are rare, occurring in 0.1 to 2 per 1000 
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early detection, injury mechanisms, and management.

Case Presentation: This is the case of a full-term female neonate with a femur fracture follow-
ing a cesarean delivery for breech presentation. The delivery involved a difficult extraction, and 
the fracture was diagnosed immediately due to crepitus and a “popping” sound. Treatment was 
complicated by insurance. The patient received a Pavlik harness with good healing.

Discussion: In the literature, diagnosis averages 4 days, relying on late-arising classic signs. The 
literature is mixed on risks associated with mode of delivery.

Conclusions: Challenging cesarean extractions pose a risk for femur fractures. Early diagnosis is 
essential and may be expedited by comprehensive screening and early physical exam findings, 
such as crepitus, a “popping” sound, or decreased limb mobility. Poor access to pediatric ortho-
pedic clinicians may complicate treatment.

Sarthak Aggarwal, BS; Sudhish Chandra, MD

Perinatal Femur Fracture Following Difficult Cesarean 
Delivery: A Case Report

INTRODUCTION
Neonatal femur fractures in the setting of birth trauma are exceed-
ingly rare. The estimated incidence of perinatal femur fracture has 
been reported to be roughly 0.1-2 per 1000 live births.1-3 Clavicle 
and humerus fractures from birth trauma are relatively more com-
mon, though still infrequent.4,5 Long bone fractures may occur 
during both vaginal delivery or cesarean delivery and, while cesar-
ean deliveries have long been thought of as protective against birth 
trauma, literature has not been definitive on which mode of delivery 
purports greater risk for femoral fracture. Some studies have pos-
ited that most birth-related femur fractures occur in vaginal breech 
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traction and rotation was deemed necessary 
to successfully extract the neonate. Upon 
this internal rotation, a “pop” was felt at 
the level of the hip, and this exam finding 
was noted by the obstetrician. 

The attending obstetrician commu-
nicated this finding with the attending 
neonatologist, who promptly examined 
the infant. The infant was found to have 
crepitus upon palpation of the right thigh, 
with only slight swelling of the area. The 
circumference of the right thigh was noted 
be 1 centimeter greater than that of the left 
thigh. Neurovascular exam was intact, with 
distal pulses, sensation, and motor tone 
intact immediately following delivery. The 
infant was noted to be irritable, though 
this observation was largely nonspecific. Laboratory workup was 
also unremarkable at the time. Anterior posterior and lateral view 
x-rays were obtained given the high index of suspicion for fracture, 
and imaging demonstrated an oblique fracture of the proximal 
femoral diaphysis with a rotational component (Figure). Of note, 
there was no dislocation at the hip noted on radiographic imaging, 
and gentle manipulation while holding proximal to the fracture 
site produced no frank dislocation. The infant was admitted to 
the neonatal intensive care unit for perinatal femur fracture and 
remained stable. Given the rare nature of this pathology and the 
lack of pediatric orthopedic specialists in the area, she was trans-
ferred to a tertiary medical center in a nearby city for further care. 

At the tertiary center, a pediatric orthopedic surgeon and resi-
dent on call performed a physical exam. The exam ultimately 
revealed no gross deformity or skin changes over the extremity, 
and the patient continued to be neurovascularly intact; however, 
she cried upon manipulation of the affected extremity. Given the 
clinical context and imaging studies, as well as the lack of signifi-
cant neurovascular compromise, she received a Pavlik harness for 
right lower extremity fracture immobilization and was discharged 
with plans for outpatient follow-up. The chest strap of the Pavlik 
harness was applied allowing space for respiration, the anterior leg 
strap was fastened to maintain hip flexion of roughly 90 degrees, 
and the posterior leg strap was fastened to produce roughly 45 
degrees of abduction. It was advised that the harness be worn at all 
times with the exception of brief removal for bathing and sanita-
tion. Follow-up was complicated by the tertiary center’s specialists 
being out of network given the patient’s insurance, and she was 
unable to return for follow-up. Instead, specialist follow-up with 
pediatric orthopedic surgery was pursued at another tertiary cen-
ter. Healthy callus formation was noted at 3 weeks, and improved 
alignment and excellent healing were seen at subsequent follow-up 
visits. There were no complications during the follow-up period, 
and the patient’s parents strictly adhered to immobilization recom-

Figure. Anterior Posterior View (A) and Lateral View (B)

mendations and appropriate harness usage. She ultimately dem-
onstrated a full recovery with complete healing of the femur and 
return to age-appropriate activity and function.

DISCUSSION
We observed a perinatal femur fracture in a full-term neonate fol-
lowing cesarean delivery for breech presentation. Cesarean delivery 
is recommended for breech delivery, but its role in reducing risk of 
birth trauma is a matter of debate. Even so, femur fractures related 
to delivery are exceptionally rare.2,7 

A case series by Kancherla et al found the mean time to diag-
nosis to be 4 days for perinatal femur fractures, similar to prior 
studies.7 While some femur fractures may be diagnosed soon after 
delivery due to more dramatic presentations, other cases may not 
be identified until much later due to a lack of symptoms or poor 
access to care.2 In our case, the fracture was diagnosed immedi-
ately following delivery due to collaboration between the attend-
ing obstetrician and neonatologist, as well as identification of key 
physical exam findings. Close observation of neonates with risk fac-
tors for perinatal femur fracture – especially breech presentation or 
difficult extraction – also may help with early detection. A screening 
protocol may best address this, in which neonatologists examine 
such high-risk neonates to detect the aforementioned early physical 
exam signs.7 Parents of at-risk neonates also should be educated on 
classic symptoms, as this may reduce delays in care after discharge. 

Common presentations of perinatal femur fractures include 
thigh swelling, decreased mobility of the affected leg, focal tender-
ness, and irritability.2,5,11 In the case presented here, a sound was 
heard during delivery, which prompted further examination by the 
neonatologist. Many of the classic symptoms noted above, such as 
soft tissue swelling, focal tenderness, and irritability, may present 
late and thus were not prominent on initial examination in our 
case.2 However, the presence of crepitus was a key early exam find-
ing in our case, even though it is one that may not be checked for 
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routinely. In the timeframe immediately following delivery, care-
ful clinical examination for crepitus and decreased mobility may 
quicken diagnosis of perinatal femur fracture, as opposed to wait-
ing for the emergence of other classic physical findings and may 
avoid unnecessary investigation for nonaccidental trauma associ-
ated with delayed discovery. 

Perinatal femur fractures tend to be spiral fractures of the proxi-
mal femur, suggesting a torsional mechanism of injury in the deliv-
ery process.1,7 In the case of a cesarean delivery, this may be due to 
poor maneuverability of the fetus given anatomic challenges (eg, 
uterine anatomy, small incision, fetal positioning) or poor delivery 
technique. In our case, a difficult extraction with torsion of the leg 
likely contributed to the fracture.7,8 In vaginal deliveries, breech fix-
ation at the pelvis may lead to excessive leg traction.7 Unanticipated 
fracture patterns in the absence of excessive traction may necessitate 
further workup for other causes of fracture, including metabolic 
and musculoskeletal disorders. Nonaccidental trauma is another 
important consideration in fractures discovered after discharge. 
Notably, any forceful traction may result in long bone injury, and 
our case highlights the definite risk for femur fracture with cesarean 
delivery.10

Prognosis of birth-related femur fracture is generally excellent 
with appropriate diagnosis and treatment, and treatment is mostly 
nonoperative.1,12 Given the superior healing capacity of infants and 
children relative to adults, surgical intervention is very rarely indi-
cated. Furthermore, fractures generally heal well through second-
ary bone healing without any long-term sequelae, such as defor-
mity, neurologic deficit, or limb-length discrepancy.1 However, 
early diagnosis and treatment limits prolonged distress for both 
the infant and family and may avoid the need for nonaccidental 
trauma investigation. A variety of treatment options exist, all of 
which ultimately aim to immobilize the femur. Pavlik harness, 
splint, spica cast, and Bryant traction are all acceptable treatment 
methods that have been shown to be effective.7,12 

A Pavlik harness was used in the present case, as it is inexpen-
sive, simple to use, and allows for quick discharge. Though treat-
ment with these harnesses is generally uncomplicated, Pavlik har-
nesses should still be monitored for possible complications, most 
notably femoral nerve palsy, avascular necrosis of the femoral 
head, and skin breakdown.5,9 Femoral nerve palsy may result from 
excessive hip flexion, and patient families must be vigilant for leg 
weakness – particularly with knee extension. In contrast, avascular 
necrosis may occur with excessive abduction or otherwise improper 
positioning and is often accompanied by increasingly limited, pain-
ful hip movement that families may notice during diaper changes. 
Finally, skin irritation may occur due to excess tightness or poor 
positioning of harness straps, which should be checked regularly 
for underlying irritation. If symptoms arise, patient families should 
consult their care provider, who may then adjust the harness and 
perform a careful physical exam. 

Given the necessity for such close follow-up and monitoring, a 

study by Givon et al posited that Pavlik harnesses may cause unnec-
essary distress to new parents versus inpatient care with Bryant trac-
tion, allowing for continuous professional nursing care.12 However, 
in addition to Bryant traction being logistically challenging, the 
efficacy of this method may be rooted in the increased frequency 
and quality of communication between clinicians and family. 
Thus, while the ability of caretakers to closely provide care at home 
for their infant should be considered when weighing treatment 
options, high-quality communication with families and convenient 
follow-up should be prioritized when caring for such fractures. 

In our case, a lack of orthopedic specialists comfortable with 
Pavlik harness application in the community required the patient 
to be transferred to a tertiary care facility in an adjacent state for 
Pavlik harness placement, and insurance issues necessitated follow-
ups at a separate facility located significantly farther away. Thus, 
the present case not only highlights hurdles to timely and effec-
tive care but also underscores the logistical challenges of outpatient 
management and need for pediatric orthopedic care that is easily 
accessible. This is particularly relevant to socioeconomically disad-
vantaged families, who may not have the resources to travel hours 
for care and follow-up. Even in the absence of orthopedic special-
ist care, training in the basics of fracture care and immobilization 
techniques could allow for improved care in community settings. 
Such training may be directed towards neonatologists, pediatri-
cians, and family medicine clinicians and may include training on 
reduction techniques, Pavlik harness and spica cast application, and 
general cast application workshops and principles. In the case pre-
sented here, a lack of local treatment options required the patient 
to seek regular care hours from home, contributing unnecessary 
stress to an already distressing situation.

Thus, despite advances in perinatal care, challenges persist in 
the timely diagnosis and management of perinatal femur frac-
tures – particularly in regions with limited access to pediatric ortho-
pedic expertise. Developing standardized protocols for the screen-
ing and management of neonates at risk for birth-related fractures 
could enhance early detection, decrease family distress, and expe-
dite timely treatment and should be achieved through multidis-
ciplinary efforts by obstetricians, pediatricians, and orthopedists. 
Such screening ideally would allow for pediatricians and obstetri-
cians to identify key risk factors related to prenatal history and 
delivery method to stratify patients at high risk for such fractures 
and prompt further workup. Similar efforts to create screening 
guidelines have begun at our own institution to guide the identifi-
cation and care of these fractures. 

Additionally, efforts to improve access to specialized care, such as 
telemedicine consultations or regional referral networks, may miti-
gate the logistical barriers faced by families and clinicians in under-
served areas. These relationships may begin through networking 
with local orthopedists as well as through the creation of formal-
ized procedures for referrals and transfers to tertiary centers, as has 
recently begun in our institution. Further research is warranted to 
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explore the long-term implications of perinatal femur fractures and 
evaluate the effectiveness of different treatment modalities in opti-
mizing outcomes for affected infants. Collaboration among peri-
natal and orthopedic specialists is essential to ensure comprehen-
sive and coordinated care for these vulnerable patients. Ultimately, 
while the need for pediatric orthopedic specialists in the commu-
nity may not be fixable immediately, mitigating patient and family 
distress is a critical part of improving care. Providing educational 
materials and clear communication about the excellent outcomes 
of these fractures, maintaining frequent follow-up with pediatric 
specialists and care coordinators, and building relationships with 
academic centers for smoother transitions of care are key strategies 
to make a meaningful impact.

CONCLUSIONS
We present a case of perinatal femur fracture following cesarean 
delivery for breech presentation. Perinatal femur fracture is a rare 
but distressing complication and should be diagnosed promptly 
with appropriate screening and exam. Cesarean delivery – espe-
cially difficult extractions with rotation of the leg – carries a 
definite risk for such fractures, and excessive traction should be 
avoided when possible. Early diagnosis is important and may be 
quickened by comprehensive screening and demonstration of early 
physical exam findings, such as crepitus – a “popping” sound upon 
delivery – and decreased limb mobility. These signs may emerge 
before other classic physical exam findings characteristic of frac-
tures. Poor access to pediatric orthopedic providers may compli-
cate the treatment course and be a source of additional distress for 
patients and their families. However, access to such care may be 
improved by educating local clinicians on the application of Pavlik 
harnesses, utilizing local orthopedists as immediate resources, and 
fostering robust partnerships with tertiary care centers for tele-
medicine consultations and clinical outreach.
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