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Stress Fracture of the Femoral Neck in Patient With
Excessive Acetabular Anteversion and Coxa
Profunda: A Case Report

Yong-Sik Kim?, Youn-Jun Kim®, Suk-Ku Han® ¢

Abstract

The underlying pathomechanisms of stress fracture of the femo-
ral neck remains unclear. Repeated or vigorous exercise or insuf-
ficient bone strength was known to be a causing factor. Recently,
femoroacetabular impingement (FAI) by abnormal contact between
acetabular rim and femoral head-neck is possibly known to cause a
stress fracture of femoral neck. We experienced a rare case of stress
fracture of femoral neck in 59-year-old patient with increased ac-
etabular anteversion and coxa profunda. Focal or general over-cov-
erage of femoral head by acetabulum which might evoke repeated
collision between acetabulum and femoral neck caused stress frac-
ture of femoral neck.
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pingement

Introduction

The cause of stress fracture of femoral neck is thought to be
multifactorial. Repetitive vigorous activity, abnormal qual-
ity of bone or morphologic abnormalities involving proximal
femur such as coxa vara are known to be related with the
development of femoral neck stress fracture [1-3]. Femoro-
acetabular impingement is a pathologic condition in which
subtle structural abnormalities of proximal femur or acetabu-
lum can evoke an abutement between femoral neck and ac-
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etabular edge. It is considered as a main pathophysiology
to understand osteoarthritis of hip. However, a study about
high prevalence of radiologic finding of acetabular retrover-
sion, a form of femoroacetabular impingement in patients
with stress fracture in military recruits had reported [4]. We
propose a possible relationship between the stress fracture
of femoral neck and femoroacetabular impingement in case
report of patient who had the stress fracture with hip of ex-
cessive acetabular anteversion and coxa profunda.

Case Report

The patient was a 59-year-old female housewife visited hos-
pital with a chief complaint of worsening left lateral and
groin pain which was aggravated by activity and insidious
in nature. She could not walk with weight bearing due to left
hip pain. Over the past 3 years, she had developed stiffness
and discomfort in the left hip, and over the past 2 months
the hip pain had gone worse. Her usual level of activity was
not different from other housewives. She had a history of
hypertension, L5 spondylolysis and degenerative knee ar-
thritis, but had no history of smoking or drinking. The body
mass index indicated that she was obese (body mass index
38.2 kg/m?). Physical examination revealed that the patient’s
left hip pain was primarily reproduced with passive hip flex-
ion- adduction- internal rotation and the Patrick test. Slight
weakness of the left hip abductor and internal/external rota-
tor muscles was noted. On radiographics, a crack with lateral
opening was found in left femoral neck (Fig. 1). Also, dense
sclerotic line was noted around the fracture site in femoral
neck. The neck-shaft angle was 128 in degree and posterior
wall sign was positive. The lateral center-edge angle was
39 in degree and cross-over sign was negative. The femoral
head was more medial with acetabular fossa being medial
to ilioischial line (coxa profunda). Computer tomography
revealed findings consistent with a complete stress fracture
of subcapital neck in left hip (Fig. 2A). The irregularity of
posterior articular cartilage in head, ossified labral cartilage
and joint space narrowing were noted (Fig. 2B). The angle
of acetabular anteversion in left hip was 29 in degree. 3D
reconstructed computer tomography showed femoral head
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Figure 1. Radiograph shows left femoral neck fracture with
coxa profunda in 59-year-old female.

was deeply located in acetabulum. Bone cysts were found
in bilateral superolateral head. Also the film showed femoral
head was over-covered posteriorly due to excessive acetabu-
lar anteversion (Fig. 3). Her bone mineral density in dual en-
ergy absorptiometry showed -2.1 of T-score in right femoral
neck. The patient underwent total hip replacement of the left
hip (Fig. 4) and successfully returned her life.

Discussion

Stress fractures of femoral neck is rare and have been known
to occur possibly by repetitive cumulative load transmission
across the femoral neck in highly active individuals such as
athletics or military recruits and sometimes independent of

Figure 2. Computer tomogram shows complete stress frac-
ture of femoral neck with surrounding sclerosis (A). Acetabu-
lar anteversion is increased and irregular articular surface
with narrowing of joint space is seen (B).
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Figure 3. 3D CT shows posterior over-coverage of femoral
head by acetabulum and bilateral bone cysts on superolat-
eral head.

age in association with a range of different conditions char-
acterized by abnormal bone-mineral content or abnormal
elasticity of bone [2, 3]. Genetic factors may play a role in
the development of stress fractures in individuals subjected
to heavy exercise and mechanical loading [5]. Also stress
fracture of the femoral neck in active adults is known to be
related with coxa vara [1]. Biomechanically, direct muscle
pulling effect increases in coxa vara and leads to fatigue of
opposing muscle group. Recently, the paper about femoral
neck stress fracture which is related with FAI was published
[4].

FAl is associated with subtle morphologic abnormalities
around the hip which result in abnormal contact between the
femoral head/neck and the acetabular margin during extreme
range of motion, causing tearing of the labrum and avulsion
of the underlying cartilage lesion, continued deterioration,
and eventual onset of arthritis [6, 7]. Protruded head-neck
junction (cam type) and over-coverage of head by acetabu-
lum (pincer type) or both (mixed type) evoke impingement
between head and acetabulum. Cam lesion can be seen in
prior femoral neck fracture, slipped capital femoral epiphy-
sis, Legg-Calve-Perthes disease and after femoral osteoto-
my. Typical conditions of pincer lesion seen to cause of FAI

Figure 4. Ceramic-on-ceramic articulated total hip arthro-
plasty was performed.
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include posttraumatic deformities, coxa profunda, protrusio
acetabuli, and acetabular retroversion [7].

Ganz et al. [8] first reported the association between the
development of femoroacetabular impingement and femo-
ral neck fracture. Malunited femoral neck fracture by im-
proper reduction might produce mechanical symptoms by
impingement. They found impingement phenomenon intra-
operatively in cases of treatment for hip pain after femoral
neck fracture. Also FAI mechanism is proposed as a cause
for nonunion of femoral neck fractures [9]. Impingement
was identified at surgery and all cases of nonunion went on
to uneventful healing after elimination of the cause for im-
pingement. Decreased clearance between femoral neck and
acetabulum can be aggravated by a bulge or a spur at the
fracture site. The acetabular rim acts as a fulcrum on which
the femoral neck fracture is strained repetitively with mo-
tion across the fracture. And higher incidence of acetabular
retroversion, a form of pincer type impingement, is found in
military recruits with femoral neck stress fractures than the
normal people [4]. But nevertheless the association between
acetabular retroversion and femoral neck stress fracture, it
is unclear whether the presence of acetabular retroversion
is a true risk factor for development of a femoral neck stress
fracture.

We report a case of stress fracture of femoral neck in
patient who has no known risk factors such as prolonged, ex-
cessive physical activity or abnormal bone quality. The exact
etiology of stress fracture of femoral neck is still not clear. We
propose the relation between femoroacetabular impingement
by excessive acetabular anteversion and coxa profunda and
femoral neck stress fracture. Biomechanical effect by FAI
mechanism in abnormal orientation of acetabulum and deep
socket may predispose to development of stress fracture of
femoral neck. Carpintero et al. [ 1] reported coxa vara, a form
of cam impingement, is possibly related with stress fracture
of femoral neck. There was a normal neck-shaft angle (128
in degree) and no abnormal head-neck offset in our case.

Stress fracture of femoral neck usually needs surgical
treatment. Closed pinning method is known to be a gold
standard treatment. But when its diagnosis is delayed or in
displaced fracture, the complications after internal fixation
such as avascular necrosis or nonunion can occur. If osteo-
arthritis was previously developed by FAI before stress frac-
ture, hip symptoms can persist after fracture healing. When
the stress fracture is associated with FAI, the combined cam
or pincer lesion can be corrected with internal fixation by
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debridement of protruded head-neck junction and superior
labrum [10]. We performed total hip arthroplasty because of
combined hip osteoarthritis and the avoidance of nonunion
by repeated abuttment.

We report a rare case of stress fracture of femoral neck
in patient with excessive acetabular anteversion and over-
coverage by coxa profunda which can support the hypothesis
of role of FAI mechanism on development of stress fracture
of femoral neck.
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