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Abstract

Femoral neck stress fractures are rare and encompass 5% of all stress fractures among the young people. The bilateral cases are
very rare. Coxa vara deformity and morbid obesity are some of the predisposing factors for bilateral stress fractures. The decline
of neck-shaft angle will result in an increase and concentration of stress force in femoral neck giving rise to fracture. This report
introduced a 35-year-old man with severe coxa vara deformity with an angle of 100 neck-shaft who had a bilateral femoral neck
stress fracture and severe obesity [body mass index (BMI) > 35 kg/m2]. The femoral neck stress fracture was a tension-type occurred
due to stress in coxa vara. Based on laboratory findings, his vitamin D deficiency was severe (8.9 ng/mL) but his PTH and phosphorus
levels were normal. Regarding vitamin D deficiency and previous femoral deformity, the possibility of osteomalacia in adolescence
period was raised. Bilateral valgus sub-trochanteric osteotomy and fixation with a dynamic hip screw (DHS) were performed. After
three months, the patient restored his walking ability and weight bearing. Valgus sub-trochanteric osteotomy and fixation with
DHS are useful methods in coxa vara deformity concomitant with stress fractures and can modify the neck-shaft angle.
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1. Introduction

Femoral neck stress fractures are rare fractures in
lower extremity; their bilateral form is very rare (1). About
5% of stress fractures have been reported in the femoral
neck (2).

Stress fractures in the femoral neck can be classified
into two groups: insufficiency and fatigue fractures. The
diagnosis of the precise pathology is a crucial step with
significant influence on the treatment type. Insufficiency
fractures may occur due to normal stress on the bone with
decreased strength (3). Fatigue fractures, however, can be
observed in normal bones of healthy people as a result of
heavy exercise activities and repetitive actions (3).

Osteomalacia and morbid obesity are among the com-
mon factors in relation with insufficiency fractures. In
these diseases, bone metabolism is affected by vitamin D
deficiency, which may lead to mineralization decrease (3).
Coxa vara in hip refers to a deformity in which the neck-
shaft angle is below 120. Such deformity can concentrate
the forces on the hip to femoral neck. Finally, the mechani-
cal stress in the femoral neck will cause stress fracture due
to the mentioned deformity (3).

In this report, we present a patient with severe coxa
vara deformity who suffered from a bilateral stress fracture
in the femoral neck and severe obesity with a history of os-
teomalacia.

2. Case Presentation

A 35-year-old man referred to the orthopedic clinic due
to bilateral pain in the hip. The patient was obese with 100
kg in weight and 169 cm in height. His body mass index
(BMI) was 35.4 kg/m2. He had lost the ability to walk from
two weeks ago and he had been confined to a wheelchair.
Based on physical examinations, the range of motion in
both hips was restricted and painful. He was unable to bear
weight. Anteroposterior view radiography of hip showed
severe coxa vara with a neck-shaft angle of 100. Sclerotic
fracture line in the superior femoral neck could be also ob-
served in both sides (Figure 1). Fracture in the right femoral
neck was not very clear; hence the specific radiography was
conducted for more accurate diagnosis (Figure 2). The pa-
tient had a history of fracture in right sub trochanteric of
femur 10 years before, which was treated with open reduc-
tion and internal fixation with a plate. In addition to the
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coxa vara, a severe deformity was observed in the sagittal
and coronal plan on the right side. Broken screws in sub-
trochanteric regions were also detectable (Figure 3). The
patient was hospitalized in the orthopedic department.
Laboratory tests were carried out to examine the metabolic
reasons. Blood cell counting test was normal. The erythro-
cyte sedimentation rate (ESR) was measured 15 mm/hour
and C-reactive protein (CRP) was qualitatively negative.
Calcium, phosphorus, parathyroid hormone (PTH), and 25-
hydroxyvitamin D levels were 9.8 mg/dL (normal range 8.5
- 10.2 mg/dL), 3.5 mg/dL (normal range 2.5 - 4.5 mg/dL), 179.2
pg/mL (normal range 10 - 65 pg/mL) and 8.9 ng/mL (normal
range 20 - 100 ng/mL), respectively. Fasting blood sugar
(FBS) and a thyroid-stimulating hormone (TSH) were nor-
mal (95 mg/dL, 2.6 mIU/L, respectively). According to con-
sult with internal medicine department, the possibility of
osteomalacia in adolescence period was raised. The patient
also underwent colonoscopy, which showed non-specific
colitis. Regarding the bilateral fracture and obesity of the
patients, there was no definite treatment plan. The goal
was the fixation of fracture simultaneous with deformity
modification (neck-shaft angle).

Furthermore, severe deformity in the sagittal and
coronal plans in the right hip, as well as previous frac-
tures, made the surgery difficult. Regarding the extent of
surgery, four units of blood were reserved for the patient.

Under general anesthesia, the patient underwent
surgery in the supine position. First, valgus osteotomy of
the left side was carried out with lateral approach and fix-
ation was done simultaneously with a fluoroscopic guide
of the femoral neck with a dynamic hip screw (DHS) 135

Figure 1. Preoperative AP view of both hips. A fracture line can be seen in the supe-
rior border of the left femoral neck. Sclerosis line is also observed in the superior
border of the right femoral neck. Both neck-shaft angles are 1000.

Figure 2. Specific AP view of the right hip. A fracture line is demonstrated in the
superior border of the right femoral neck.

and anti-rotational partial thread cancellous screw. We es-
timated the degree of correction in AP and lateral view by
guide pin under fluoroscopy.

We also applied the anti-rotational partial thread can-
cellous screw due to more displaced femoral neck fracture
in the left side, which was near to the base of the femoral
neck. During the valgus osteotomy, it was possible to move
rotation when the reamed the femoral neck to nail inser-
tion.

Two days later, in the same condition, the broken screw
and plate were removed from the right side and modifica-
tion of osteotomy was carried out in the sub-trochanteric
area using a dynamic hip screw (DHS) system 135 and
femoral neck fixation (Figure 4). Weight-bearing was lim-
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Figure 3. Lateral view of the right hip. Severe deformity in sub-trochanteric area is
observed.

ited for 2 months. During this period, anti-coagulant treat-
ments, including subcutaneous enoxaparin injection (60
mg daily) along with anti-thrombosis socks were adminis-
trated for 2 weeks in order to prevent from venous throm-
bosis; then the patient was treated with warfarin (0.5 mg
daily). International normalized ratio (INR) of the patient
was maintained in the range of 2 - 2.5. The patients could
walk with the help of a walker after two months with no
problem in bearing weight. After starting walking and
weight bearing, vitamin D deficiency treatment was be-
gun. Fracture union occurred after six months of follow-up
without any complications (Figure 5).

3. Discussion

Insufficiency fractures occur in weak and defected
bones under normal daily forces. Different risk factors
have been proposed for these fractures, including osteo-
malacia, osteoporosis, long-term corticosteroid and anti-
convulsant treatment, renal osteodystrophy, amenorrhea,

Figure 4. Post-operative AP view of both right and left sub-trochanteric valgus os-
teotomy and fixation with DHS 135.

Figure 5. The pelvic radiography six months after surgical treatment showed suit-
able union with correction of neck-shaft angle.

fluoride treatment, and pelvic irradiation (4-6). In con-
trary to insufficiency fractures, fatigue fractures occur in
the normal bone of healthy individuals as a result of ex-
cessive and repetitive loads. It usually happens in athletes,
dancers, and military personnel. It can also occur due to
normal forces applied to abnormal anatomy (3, 4). In in-
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sufficiency cases, bilateral stress fractures are also proba-
ble (5, 6). Epidemiological findings indicated predispos-
ing risk factors for stress fractures such as age, female gen-
der, low bone density, low bone strength, low aerobic con-
dition, low level of physical activity in the past, smoking,
and excessive running (7). The study of Pouilles et al. indi-
cated a strong correlation between low bone mineral den-
sity and stress fractures (8). The majority of bilateral cases
were related to bone insufficiency more common among
elderly people (9). In our presented case, there were nu-
merous risk factors for stress fracture in the femoral neck.
Severe deformity in the form of coxa vara, obesity, and os-
teomalacia are among the predisposing factors for stress
fracture in this patient. The poor dietary habits of obese
people often fail to provide sufficient oral vitamin D in-
take. The inverse relationship between obesity and vitamin
D deficiency might be explained by deposition of vitamin
D in adipose tissue leading to reduced bioavailability of vi-
tamin D in the systemic circulation (10).

Among 4 cases of bilateral fractures in non-athletes re-
ported by Naik et al., one case had coxa vara deformity,
which could be attributed to the femoral neck stress frac-
ture (11). Sub-trochanteric valgus osteotomy managed to
retrain the normal neck-shaft angle and deformity mod-
ification along with long-term bilateral fixation result in
more complete patient recovery. According to this report,
unlike other traumatic the femoral neck fractures, compli-
cations such as avascular necrosis or arthritis were not ob-
served in this type of fractures (11).

Oliveira et al. presented a non-athlete 43-year-old man
without any history of trauma suffering from bilateral hip
pain who was diagnosed with a femoral neck stress frac-
ture. The treatments involved 7-mm cannulated screw but
this patient had no deformity in femoral proximal (9).

Based on the biomechanical forces, the femoral neck
forces can be divided into two main groups: compres-
sion and tension types. Compression-type fractures are
biomechanically stable fractures occurring in the infer-
omedial border of the femoral neck (3). Tension-type
fractures are more common in the superior border with
rapid extension, which may cause displacement. Non-
surgical and conservative treatments of compression-type
fractures will result in complete recovery without any com-
plication as they are biomechanically stable (3). However,
tension-type fractures require surgical interventions due
to their biomechanical instability (3). Conservative treat-
ments were impossible in our patient due to the stress frac-
ture in superior border and severe deformity; simultane-
ous deformity modification was also required.

Various devices have been used for treatment such as
dynamic hip screw, cannulated screw, proximal femoral
nail, angle or anatomic plate and arthroplasty (3). Proxi-

mal valgus osteotomy is a good approach to achieve a nor-
mal mechanical axis in the hip, which was introduced by
Pauwels (12). This surgery could be also applied in the
femoral neck nonunion and infantile coxa vara cases (3).
Dynamic hip screw (DHS 1350) is another tool, which can
be simultaneously used with deformity modification and
the femoral neck fixation (11).

Based on the literature review, there was a similar case
reported by Sariyilmaz et al. (3). This report presented a 25-
year-old woman with bilateral hip pain and bilateral coxa
vara. Sub-trochanteric valgus osteotomy along with 135-
angled plate fixation was carried out for this patient that
resulted in satisfactory outcomes. The patient could com-
pletely walk and bear the weight after 6 months (3). How-
ever, there were more problems in our patient; the pres-
ence of three-dimensional simultaneous deformity in ad-
dition to coxa vara made the corrective osteotomy a very
difficult task. Moreover, problems such as displacement in
the fracture site and extension of fracture may occur dur-
ing surgery. Performing an accurate valgus osteotomy and
preventing from breakage of the medial side and femoral
calcar by osteotomy as well as manipulation may increase
the chance of displacement and complications. Due to the
displacement of the femoral neck fixation, we had to use a
rotational screw. Anti-rotational partial thread screw was
employed to increase rotational stability at the fracture
site to avoid rotational displacement of the femoral neck
fracture during operation and before fracture healing.

We should also choose a suitable device for the femoral
neck fracture fixation and simultaneous corrective os-
teotomy. Prior to the operation, we concerned the patient’s
high body mass and need to maximum instability after fix-
ation for quick rehabilitation, thus the DHS devise was se-
lected for the femoral neck fixation as maximum stabil-
ity was achievable using this device through corrective os-
teotomy of neck-shaft angle and 3D deformation. Similar
findings of Naik et al. indicated that application of DHS
could result in early walking and weight bearing in bilat-
eral femoral neck stress fractures. It seems that both DHS
and angled plate could be useful in creating necessary sta-
bility after valgus osteotomy and the femoral neck fixa-
tion. The important point is the modification of deformity
and mechanical axis to prevent from the concentration of
forces on the femoral neck in coxa vara cases (11).

3.1. Conclusions

Coxa vara and obesity are major risk factors for tension-
type stress fractures in the femoral neck. Normalizing
the femoral neck-shaft angle plays an important role in
the management of the femoral neck stress fracture. Val-
gus sub-trochanteric osteotomy and fixation with DHS are
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useful methods in coxa vara deformity concomitant with
stress fractures and can modify the neck-shaft angle.

Footnotes
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