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Bilateral Femoral Neck Stress Fractures in a Healthy Young Military
Report and Review of Literature

Aneesa Jones ', John Floyd’

Learning Point of the Article:
Targeted screening protocols, nutritional optimization, conditioning programs, and education on alarm symptoms may help reduce
incidence of stress fractures and improve outcomes in high-risk military recruits.

Introduction: Femoral neck stress fractures (FNSF) account for approximately 5% of stress fractures in young adults and are typically
associated with repetitive high-impact activities, such as running and jumping. Bilateral FNSF are rare, with few reported cases in otherwise
healthyindividuals.

Case Report: We present a 22-year-old military trainee who sustained bilateral femoral neck fractures following increased activity and jumping
off an obstacle course during training. He noted the acute onset of pain and could no longer ambulate. Imaging demonstrated a non-displaced
right femoral neck fracture and a displaced left femoral neck fracture. The right hip was treated with closed reduction and percutaneous screw
fixation, while the left fracture was stabilized by open reduction and internal fixation with a Femoral Neck System. Early post-operative imaging
revealed varus malalignment of the left femur, requiring revision with a subtrochanteric valgus osteotomy and blade plate fixation. Metabolic
evaluation revealed vitamin D deficiency and mildly low testosterone, highlighting an underlying bone health risk despite an otherwise
unremarkable history.

Conclusion: Delayed diagnosis and treatment of FNSF significantly increases the risk of displacement, non-union, and avascular necrosis. Early
use of advanced imaging, particularly magnetic resonance imaging, is critical when clinical concern persists despite negative radiographs.
Surgical management should emphasize anatomic reduction and fixation, with valgus osteotomy serving as an effective salvage technique in
cases of varus malalignment. This case underscores the importance of clinical suspicion, imaging, and optimized initial surgical management to
minimize complications. In addition, it highlights a gap in current military screening protocols, emphasizing the need for routine assessment of
bone health and metabolic risk factors prior to high-intensity training. Implementation of targeted screening and prevention strategies may
reduce the incidence of these potentially devastating injuries in high-risk populations.
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Introduction [2]. The underlying pathophysiology results from repetitive

Stress fractures occur in younger individuals with normal bone 10ading forces from overuse that result in osteoclastic activity

composition that undergo atypical mechanical loading during Outpacing osteoblastic activity in the natural bone remodeling
physical activity [1]. These injuries most commonly are responseto the stressor [ 1,3]. With continual imbalance in bone

observed in the weight-bearing bones of the lower leg and foot remodeling, microfractures occur and can progress toa complete
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Figure 1: The right non-displaced andleft displaced, medially comminuted,
andvarus-angulated femoral neck fractures.

fracture [3].

The femoral neck is an uncommon site of stress fracture injury,
composing only 5% of all stress fractures in young adults, 3% of
all stress fractures in athletes, and 3.5-8% of all stress fractures in
military recruits [4,5,6]. Femoral neck stress fractures (FNSF)
are associated with significant morbidity, especially with a delay
in diagnosis and treatment. Risk factors identified include
female sex, nutritional deficiency, poor bone mineral density,
decreased physical fitness or muscle tone concomitant with
sudden increased physical activity, smoking, or chronic
corticosteroid use [3,7]. Two genetic predispositions have been
identified: Calcitonin receptor C allele and Vitamin D receptor
C-A allele [8]. These genetic variations increase susceptibility
to stress fractures through abnormal bone architecture. Both
receptors influence bone mineral density and subsequently
fracture risk through mechanisms affecting osteoclast activity,
bone remodeling signal pathways, and calcium absorption
efficiency. In individuals lacking either or both alleles, there was
3 times greater risk of FNSF [9].

The most common clinical presentation of FNSF is an acute
atraumatic onset of severe groin pain and inability to bear
weight, especially following strenuous physical activity. With a
14-week average delay in diagnosis and a poor prognosis in
adolescents, prompt recognition and treatment of a FNSF is
clinically important [10,11]. However, diagnostic challenges
occur because radiographic findings may be unremarkable at
the time of injury, and abnormal findings may take weeks to
months to be evident on imaging [1]. As many as 90% of initial
radiographs and 50% of repeat radiographs at 4-6 weeks
demonstrated no evidence of the stress fracture [9]. Advanced
imaging with computed tomography (CT) scans, magnetic
resonance imaging (MRI), and technetium bone scan can be
helpful in identifying the fracture. Physicians must integrate
clinical suspicion based on history and physical exam into the

entirety of the clinical framework for optimal opportunity of an
early diagnosis.

Bilateral femoral neck fractures are exceedingly rare, with only a
few cases identified in young athletes. We are reporting on a
military recruit who sustained simultaneous bilateral femoral
neck fractures during basic training.

Case Report

A 22-year-old newly recruited male military trainee sustained
bilateral FNSF. While in training 3 weeks prior, he complained
of severe bilateral anterior groin pain. He presented to the
medical unit and was originally diagnosed with bilateral muscle
strains, treated conservatively, and instructed to remain in
training activities as tolerated. Two days later, he jumped from
an obstacle course and landed with his feet flat on the ground,
resulting in a non-displaced right femoral neck fracture
(Garden’s type 1 and Pauwel’s type I) and a displaced left
(Garden’s type IV and Pauwel’s type I1I) femoral neck fracture
(Fig. 1). In review of his pertinent medical history, he did not
have any predisposing conditions, documented history of
osteoporosis, Vitamin D or calcium deficiency, or other
significant past medical history. He was not taking any
medications. However, with routine labs to assess bone health,
the patient had a Vitamin D deficiency (12.1 ng/mL) and
mildly low testosterone (9.3 nmol/L). The right fracture was
treated surgically using closed reduction with percutaneous
screw fixation, and the left fracture was treated using open
reduction and fixation with a Femoral Neck System (DePuy
Synthes) and supplemental lag screw (Fig. 2). Two weeks
postoperatively, radiographs demonstrated varus malalignment
of theleft femur measuring 110° (Fig. 3and 4).

The patient was referred to orthopedic trauma for fracture
realignment and revision of the fixation device. A 20°
intertrochanteric valgus osteotomy was performed. The

Figure 2: The left displaced fracture has been stabilized with Femoral Neck
System and supplemental screw fixation.
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Figure 3: Radiographs show varus displacement of the left femoral neck
fracture following initial surgical intervention.

osteotomy and fracture were stabilized using a blade plate
inserted into the proximal osteotomy segment. In addition, a
cortical screw was placed across the femoral neck fracture to
compress and stabilize the fracture. A tensioning device was
utilized in the distal femur to plate the femoral shaft and
compress the osteotomy site. Multi-planer fluoroscopy
confirmed adequate reduction and placement of implants (Fig.
S). Following the revision surgery, the patient returned to
weight-bearing as tolerated for 3 months. His fractures went on
to heal without complications (Fig. 6).

Discussion

Military recruits, elderly individuals with predisposing
conditions, and athletes, particularly runners, are at higher risk
for ENSF [9]. When these injuries do occur in military recruits
and runners, they are typically associated with strenuous
activities, such asjumping and long-distance running [ 12].

Although military recruits undergo a rigorous series of medical,
physical, and fitness evaluations to join the military, screening of
bone health and metabolic deficiencies is not routinely
performed prior to basic training. However, this is notable
considering the prevalence of Vitamin D deficiency among
young adults. In the United States, of individuals ages 20-39, an
estimated 7.6% were at risk of Vitamin D deficiency (<30
nmol/L), and 23.8% were at risk for Vitamin D inadequacy
(30-49 nmol/L), which were the highest among any age group

Figure 4: Computed tomography radiographs of the left femoral neck
fracture with implants confirm varus malalignment.

[13]. Therefore, the contribution to increased risk of fracture
from these deficiencies underscores the need for improved
screening protocols through assessment and lab monitoring
prior to precipitating activities.

In active young adults, the consequences of missed diagnosis or
prolonged intervention of femoral neck fractures often result in

Figure S: Intraoperative surgical revision correcting varus malalignment
with ablade plate and 4.5 mm cortical screw.
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Figure 6: Post-operative radiograph of the pelvis at 2-month follow-up visit
with restoration ofalignment.

unfavorable clinical outcomes including non-union, femoral
shortening, avascular necrosis, and hardware failure [14]. In
accurately identifying the fracture with both high specificity
and sensitivity, MRI is considered the gold standard for
diagnosis, detecting proximal femur fractures approximately
97-100% of the time [4,14]. In addition, emphasis on careful
assessment of the radiographic fracture characteristics,
including posterior tilt, is essential to determine appropriate
fixation [14]. Correction of posterior tilt to 5° or less before
fixation has proven to reduce the rate of secondary revision
surgery by 3.4 times [14].

While non-operative management can be considered in select
cases, surgical intervention is reccommended in FNSF of young
individuals, even in non-displaced fractures [4]. Consensus on
surgical treatment of these fractures typically involves
placement of cannulated screws or sliding hip screws, with no
significant difference in surgical outcomes and revision rates
between methods [14,15,16].

With prolonged delay in intervention, the risk of fracture
displacement increases significantly and is associated with an
overall increased likelihood of avascular necrosis [11,14]. In
displaced fractures with varus alignment, intertrochanteric
valgus osteotomy is an effective technique to restore alignment,
promote union, and preserve femoral head vascular supply
[4,17]. Among fractures that remained in varus alignment after

fixation, 71.4% developed avascular necrosis during follow-up
[12]. Therefore, early diagnosis, prompt anatomical reduction,
and adequate fixation are important to reduce the incidence of
complications.

Post-operative management of younger patients can be
difficult, as they tend to be less adherent to non-weight-bearing
status after fixation due to their active lifestyles [ 12 ]. Therefore,
patient education and close follow-up are essential.

Conclusion

Simultaneous bilateral FNSF are rare, especially in healthy
young adults. Early diagnosis requires a high index of suspicion,
especially in the setting of inconclusive initial imaging.
Advanced imaging plays a critical role in early diagnosis, and
prompt surgical intervention with appropriate fixation is
necessary to decrease the incidence of complications such as
non-union, femoral shortening, avascular necrosis, and
hardware failure.

Although there is no consensus on optimal surgical
intervention, closed reduction with percutaneous screw
fixation or open reduction with dynamic hip screw are used
with no significant difference in surgical outcomes or revision
rates. With post-surgical complications occurring in 10-40% of
cases, optimizing initial surgical intervention is important,
preventing the necessity for surgical revision. While
compliance with post-operative weight-bearing status is
difficultin youngadults, itis important for optimal recovery and
rehabilitation.

In addition, this case emphasizes an important gap in current
military medical evaluation protocol. Recruits undergo
extensive physical and medical examinations before training,
but routine assessment of bone health and metabolic
deficiencies is not consistently performed. Given the sudden
and intense physical rigor of basic training, these overlooked
deficiencies may predispose otherwise healthy individuals to
stress-related injuries.

Clinical Message

Implementing targeted screening protocols, including baseline
bloodwork evaluation and risk stratification, may facilitate early
identification and optimization of high-risk individuals prior to
strenuous activity to prevent avoidable injuries and improve
outcomes in military populations. Proactive measures such as
nutritional supplementation, gradual conditioning programs, and
education on alarm symptoms could reduce the incidence of stress
fractures and improve overall musculoskeletal preparation.
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