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ABSTRACT

Femoral neck stress fracture (FNSF) is a rare cause of anterior hip pain and the diagnosis becomes difficult. The delay of 
diagnose can lead to complications such as displacement of the fracture or avascular necrosis of the femoral head.

We report a case of an 83-year-old lady treated for lumbar and right inguinal pain. She did not report any traumatic event. 
Physical assessment was unspecific and hip and lumbar spine X-rays were normal so she was managed with pain killers. 
During the follow-up, seriated hip x-rays were normal. One year and a half after the pain started, the x-ray showed an in-
complete FNSF, confirmed by MR.

The woman went under surgery for internal fixation of the fracture with a proximal femoral nail. She started weight-bearing 
immediately and inguinal pain disappeared.  This case highlights the importance of clinical suspicion of this kind of fractures, 
especially when the x-ray is normal but the patient keeps complaining from inguinal pain. 
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ABBREVIATIONS

FNSF: Femoral Neck Stress Fracture. 

MR: Magnetic Resonance.

INTRODUCTION 
The repetitive and prolonged muscular activity on a bone that 
has not been adapted to this action, can produce a stress frac-
ture. Etiologically, two types of stress fractures can be differ-
entiated: fatigue fractures and insufficiency fractures. Fatigue 
fractures occur due to the application of abnormal muscular 
effort or torsion to a bone with normal characteristics. On 
the other hand, insufficiency fractures occur due to normal 
muscle activity applied on a bone with decreased mineral or 
elastic resistance [1].

Generally, there are 3 femoral locations susceptible to stress 
fractures: distal shaft, proximal shaft and femoral neck. The 
distal shaft (between the distal one-third and the femoral con-
dyles) is a common site [2, 3]. There is also a relatively high 

incidence of proximal shaft fractures that occur primarily on 
the medial surface [3, 4]. The highest incidence rates of femo-
ral stress fractures occur at the femoral neck [5-7] although 
other studies show comparable rates in femoral neck stress 
fractures (FNSF) and femoral shaft fractures (ranging from 1 
to 7 percent of all stress fractures).

We present the case of an 83-year-old female treated of non-
specific lumbar and inguinal pain with a year follow-up and 
finally presenting with a FNSF. The FNSF was treated with a 
proximal femoral nail.

CASE REPORT

We present the case of an 83-year-old female with inguinal 
pain who had a past medical history of mild cognitive impair-
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ment, arterial hypertension, and hypercholesterolemia. She 
had had previous surgeries for diaphyseal radius fracture and 
total left knee arthroplasty due to femoral condyle necrosis.

The patient had been evaluated one year earlier for a right 
inguinal pain of mechanical characteristics. Physical assess-
ment was unspecific: range of motion was complete and pain 
free with no shortening of the right lower limb. Inguinal pal-
pation was painless. Pelvic radiographs showed a stage I-II 
right coxarthrosis (Tönnis classification) [8,9]. The patient was 
managed with pain killers. The patient was referred again for 
consultation due to lumbar pain with irradiation to the right 
inguinal region. She referred an insidious mechanical lumbar 
and inguinal pain during the last months. She did not report 
any traumatic event nor a trigger factor for that pain. The 
physical assessment showed lumbar pain, and rotations of the 
hip were painless. The hip X-ray at that stage showed no signs 
of femoral neck fracture (Figure 1). The lumbar spine X-rays 
were also normal. She was prescribed treatment with non-
steroidal anti-inflammatory drugs and physiotherapy for the 
lumbar region.  

Figure 1: First visit right hip X- ray anteroposterior view. No signs of femo-
ral neck fracture.

Four months later, the patient attended to the emergency 
room due to persistent inguinal pain. New hip X-rays were tak-
en. Again, no sign of fracture was present. She was prescribed 
analgesic treatment and discharged home pending to be re-
evaluated at the specialist’s office, leaving at his discretion the 
request for additional imaging tests (MR) not available at the 
emergency room. 

One year and a half after the first visit in consultation, the pain 
was more intense and limited to the right inguinal region, de-
spite the treatment. The patient showed mild physical impair-
ment: she was using a cane for walking. The physical assess-
ment showed hip stiffness: 90° of flexion, internal rotation of 

5° and external rotation of 25°. The new hip X-ray showed an 
incomplete stress fracture in the middle of the superior aspect 
of the right femoral neck, located at the tension side (Figure 
2).  A hip MR confirmed the presence of an incomplete stress 
fracture of the right femoral neck. This fracture produced a 
decrease of the neck-shaft angle: (127o right side, 137o left 
side). There was also slight unexpected bone edema at the 
acetabulum roof level, probably caused by trabecular contu-
sion (Figure 3).

Figure 2: Right hip X-ray: incomplete stress fracture in the middle of the 
superior aspect of the right femoral neck.

Figure 3: Coronal MR view confirms the presence of an incomplete stress 
fracture of the right femoral neck and bone edema at the acetabulum 
roof level.

The case was presented in clinical session deciding to fix the 
fracture with a proximal femoral nail. Surgical treatment was 
performed under spinal anesthesia on a traction table for sur-
geon comfort. No reduction was needed as the fracture was 
uncomplete.  The fracture was fixed with a 10 mm proximal 
femoral nail (TFNA™, Depuy-Synthes, USA). Interfragmentary 
compression was done at the fracture site with the compres-
sion device of the nail system. Distal locking was applied. The 
operation lasted 30 minutes with no intraoperative incidents. 
Postop X-ray is shown in Figure 4. The day after the operation, 
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the patient started walking with the help of a walker. She was 
discharged home without pain three days after the operation.

Figure 4: Post-op X-ray: intramedullary fixation with a proximal femoral 
nail.

DISCUSSION

Stress fractures may develop in up to 5% of runners and mili-
tary trainers [10]. Of those patients who develop stress frac-
tures, about 3-8% of the fractures are in the femoral neck 
[11]. In elderly patients, 16% of stress fractures occur in femo-
ral neck [12]. Incidence of FNSF in elderly people is not well 
known, as most of FNSF reported in literature occur in young 
adults, especially military trainers and athletes [5, 10, 11, 13]. 

Intrinsic (non-modifiable) risk factors that contribute to stress 
fracture injuries include white race, female sex, amenorrhea, 
high bone turnover, low bone density, and inadequate muscle 
function [13].  Extrinsic (modifiable) risk factors that contrib-
ute to stress fracture injuries include overtraining, energetic 
nutrition deficit, vitamin D insufficiency, nicotine and alcohol 
abuse, steroid use, low adult weight, anorexia, or bisphospho-
nate therapy [14-16]. Many patients may present with a co-
existence of different risk factors, which makes the isolation 
of etiologic variables difficult [17]. Inadequate diet and nutri-
tion can also contribute towards the development of stress 
fractures. Smith et al. demonstrated an association between 
bone mineral density and veganism [18]. Vegans tend to have 
a lower intake of calcium and vitamin D, as well as a lower 
overall bone mineral density [18]. Our patient has some of the 
previously mentioned factors: she is an old frail lady with low 
bone density. She was also developing mild cognitive impair-
ment, which can increase nutrition deficits, weight loss, and 
vitamin D insufficiency due to inadequate nutrition.

Fullerton and Snowdy [13] classified FNSF in three categories. 
The first category is defined as tension-side femoral neck frac-
tures. In this category, the fracture line is placed in the supe-
rior part of the femoral neck.  At the earliest stages, tension-
side fractures have normal radiographs with positive bone 
scintigraphy on the tension side of the neck. The next stage 
exhibits either endosteal or periosteal callus on the tension 

side of the femoral neck or an overt tension-side fracture line 
without displacement. This stage is followed by widening of 
the tension-side fracture line. Finally, it appears that complete 
displacement of the femoral neck fracture is the end stage of 
the tension-side stress fracture [19]. The second category is 
defined as compression-side stress fracture, where the frac-
ture line is seen in the inferior aspect of femoral neck. These 
fractures are more common than the previous category. Most 
commonly it exhibits sclerosis on the compression side of the 
femoral neck. The spectrum of radiographic changes starts 
with a negative radiograph with positive bone scintigraphy on 
the compression side of the femoral neck. The next, and most 
common stage is sclerosis without overt fracture [13]. It is fol-
lowed by a compression-side cortical break, and then widen-
ing of the fracture line. The third category is when the fracture 
is already displaced in the initial X-ray and there is no evidence 
whether the fracture started originally in the tension side or in 
the compression side. 

In our case, the patient presented tension-side stress fracture. 
We have almost followed the natural evolution of the fracture 
until reaching the diagnosis. In the first X-ray any sign of frac-
ture was found, which can be the first stage of the fracture. 
The next X-ray showed cortical break on the tension side 10 
months later. It is described that radiographic findings usually 
do not become apparent until 2 to 4 weeks after the onset 
of symptoms [20]. One of the peculiarities of this case is that 
radiographical signs of the FNSF started being visible months 
after the pain started. These findings allow us to ensure that 
at least during the first sixteen months in which the patient 
had pain, no sign of fracture was observed in the X-ray.

The earliest and most frequent symptom is anterior groin 
(inguinal) pain. On examination, pain at the extremes of hip 
range of motion is the most frequent and constant finding, 
followed by tenderness to palpation of the inguinal area over-
lying the hip joint [13]. In this case, the first symptom was lum-
bar and inguinal pain. As physical assessment was unusual and 
X-rays were unspecific, we could not find an etiologic cause for 
her pain. In the second visit, the patient only showed inguinal 
pain. We decided to take X-rays again because the physical as-
sessment had changed, although it was still unspecific. The 
change in the physical assessment was correlated with a ra-
diographic change. 

The evolution of this case is longer than those presented in 
the literature [3, 21]. In spite of the long follow-up time, the 
fracture remained uncomplete. It did not evolve to a complete 
fracture nor a displaced fracture. For this reason, reduction 
of the fracture was not necessary during the surgery and the 
fracture could be fixed in situ.
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FNSF are a rare cause of anterior femoral pain and the rule 
is a delay in the diagnosis. The average diagnostic delay is 14 
weeks [22]. Patients are often being treated for muscle and 
tendon strains or early-onset coxarthrosis [23]. Hence high in-
dex of clinical suspicion must be maintained regarding all pa-
tients presenting with anterior hip pain without any significant 
trauma, especially when presenting symptoms are out of pro-
portion to the radiological picture of degenerative changes. 
As the treatment aims mainly to reduce the pain and sustain 
patients’ activity level, this may lead to fracture displacement 
and following complications.

The blood supply to the femoral head runs through the femo-
ral neck; thus, an FNSF may disrupt the blood supply to the 
femoral head and cause avascular necrosis of the femoral 
head [24].   

The definitive treatment of the stress fracture can be con-
ditioned by the presence of displacement of the fracture or 
avascular necrosis. In these cases, treatment with hip arthro-
plasty can be indicated.  When an early diagnosis is made, and 
the fracture is not displaced, fracture fixation may be consid-
ered either with cannulated screws or intramedullary femoral 
nailing. In this case nor fracture displacement neither signs of 
avascular necrosis were present, thus fixation was the indi-
cated treatment.

The learning point of our case report is that all cases of ante-
rior hip pain are not due to early onset osteoarthritis. Other 
differential diagnosis, including stress fracture and avascular 
necrosis, should be considered in patients with minimal radio-
logical evidence of osteoarthritis. Our patient had severe hip 
pain out of proportion to the clinical and radiological findings. 
Over one year, the patient was diagnosed of coxarthrosis and 
lumbar pain due to the absence of clear radiographic signs of 
fracture. It is important to keep in mind SFNF as differential 
diagnosis of anterior hip pain, especially when the patient has 
risk factors that contribute to this kind of fractures such as the 
case we present.

However, the most important factors for a correct diagnosis 
are: regular follow up with regular radiographic review [25,26] 
and awareness of this rare cause of anterior hip pain.

Thanks to close follow-up through radiographs, an early treat-
ment of the fracture could be considered in our case. The pa-
tient underwent intramedullary nailing, a non-aggressive sur-
gery, with short hospitalization time, that allowed immediate 
weight bear, all suitable for this frail patient. 
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