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Two Healthy Elderly Females with Contemporaneous Subchondral
Insufficiency Fractures of Bilateral Femoral Heads: A Case Report

Yutaro Shibuta', Nobuhiro Kaku', Tsuguaki Hosoyama', Hiroshi Tsumura'

Learning Point of the Article:
The combined effect of factors such as bone fragility, posterior pelvic tilt, and high activity level likely caused bilateral subchondral
insufficiency fractures, and we should be careful as we expect to see an increase in such cases in the future.

Introduction: Unilateral subchondral insufficiency fractures (SIF) of the femoral head have been reported in many cases; however, bilateral
cases occurring simultaneously are veryrare.

Case Report: We report two cases of relatively active elderly females (aged 73 and 67 years), in which bilateral hip pain appeared simultaneously
without any specific triggers. There were no notable lifestyle or medication histories. Imaging and histopathology of the bone excised surgically
supported the diagnosis. In Case 1, there was a decrease in bone mineral density and poor congruency between the femoral head and
acetabulum. In Case 2, the posterior tilt of the pelvis with aging decreased coverage of the femoral head, and the poor congruency between the
femoral head and acetabulum was thought to have contributed to uneven distribution and increased stress in the loading zone.

Conclusion: We encountered two unusual cases with contemporaneous bilateral SIF in the elderly. In recent years, the number of highly active
elderly people hasincreased with the increase in healthy life expectancy. The combined effect of factors such as bone fragility, posterior pelvic tilt,
and high activitylevellikely caused bilateral SIFs, and we should be careful as we expect to see anincrease in such casesin the future.

Keywords: Aged, femoral head, osteoporosis, subchondralinsufficiency, fracture.

Introduction

Subchondralinsufficiency fracture (SIF) of the femoral head was
first reported by Bangil et al. in 1996 [1]. This fracture must be
differentiated from osteonecrosis of the femoral head, requiring
significant patient background, and characteristic Magnetic
resonance imaging (MRI) and histopathological findings.

Simultaneous bilateral cases of SIF of the femoral head are
extremely rare, although many unilateral cases have been
reported. In the present study, we report two cases of bilateral STF
in elderly females with no special history.

Case Report
Casel

A 73-year-old female with 150.6 cm height, 46.1 kg weight, and
20.3 body mass index (BMI) presented to the clinic with
simultaneous bilateral hip pain without any specific triggers.
There was no notable lifestyle or medication history. The
patient-led an independent life and walked approximately 2 km
every morning. Blood biochemistry tests showed the following:
Calcium (Ca), 8.10 mg/dL; inorganic phosphorus (IP), 2.48
mg/dL; tartrate-resistant acid phosphatase-5b (TRACP-Sb),
346 mU/dL; and total type 1 amino-terminal propeptide
(PINP), 92.7 mg/mL. X-ray images showed that the right
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Figure 1: X-ray image of Case 1: Frontal view in supine position. The
curvature of the femoral head and acetabulum are not equal, and the fit is
poor.

femoral head was crushed, while the left side showed no
abnormal findings (Fig. 1). In addition, X-ray images showed a
33.5°/33.6° Wiberg’s center-edge (CE) angle, 65/71%
acetabular head index (AHI), 40.0°/36.8° Sharp angle, and
7.6°/9.2° acetabular roof obliquity (ARO). However, the
acetabular sourcil is mountain shape, unlike the round shape of
the femoral head, and if the loading surface is considered up to
the top, the equivalent ARO value was 27.1°/24.4°. The
conformity was equivalent to “Fair” according to the
classification of Yasunaga et al. [2]. MRI showed a linear signal
area at T1 and T2 on the bilateral femoral heads with central
convexity and distal to the femoral neck at T2. There were
findings of hyperintense bone marrow edema extending to the
femoral neck at T2. Moreover, the right femoral head had

extensive signal changes centered antero-centrally, while the left
was located in a relatively narrow area antero-centrally (Fig. 2).
Bone mineral density testing revealed a density 0of 0.396 g/cm?2
at the femoral neck (young adult mean [YAM], 50%) and 0.427
g/cm?2 at the second to fourth lumbar vertebrae (YAM, 55%).
Subsequently, the patient had prolonged hip pain and
underwent surgical treatment with SIF diagnosis. Subchondral
bone crushing was observed when the femoral head was
removed. Histopathological examination revealed a fracture of
the femoral head subchondral bone and its repair reaction,
including granulation and endochondral ossification (Fig. 3).
Thereafter, the left femoral head showed no signal change on
MRIimages.

Case2

A 67-year-old female with 144.0 cm height, 54.2 kg weight, and
26.1 BMI lived an independent life and jogged 1 km 3 times a
week. Without any specific trigger, she developed bilateral hip
pain and presented to our department. Blood biochemistry
tests showed the following: Ca, 9.48 mg/dL; IP, 3.70 mg/dL;
TRACP-5b, 615 mU/dL; and total PINP, 68.7 mg/mL. X-ray
imaging showed a crushed right femoral head and a linear
sclerotic image on the central side of the left femoral head (Fig.
4). X-ray images also showed a 34.6°/31.4° CE angle, 77/76%
AHI, a 32.9°/43.4° Sharp angle, and 5.2°/17.7° ARO, which
corresponds to an ARO of 24.2°/21.8° if we consider that the
acetabular sourcil is not parallel to the round femoral head, and
the loading surface is up to the top of the “mountain” The
conformity was equivalent to “Fair” according to the
classification of Yasunaga et al. [2]. MRI showed a centrally
convex linear signal area in the femoral head at T1 and T2 and a
hyperintense area extending to the femoral neck at T2. The
right femoral head showed extensive signal changes centered

Figure 2: Magnetic resonance images of both hip joints in Case 1. (a) T2-weighted coronal images: there were bilateral high-signal areas of centrally
convex lineation in the femoral head and distal to the femoral neck with hyperintense bone marrow edema. (b) T2-weighted horizontal images: Signal
changesin the right femoralhead were extensive, with an anteriorly centered area.
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Figure 3: Histopathological findings of the excised femoral head o
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f Case 1.
There was a reparative reaction, including fracture of the diaphysis and
surrounding granulation and endochondral ossification in the subchondral
part of the femoral head.

anteriorly and centrally, while the left femoral head showed
signal changes anteriorly and centrally (Fig. 5). Bone mineral
density tests showed a density of 0.615 g/cm?2 at the femoral
neck (YAM, 78%) and 0.768 g/cm?2 at the second-to-fourth
lumbar vertebrae (YAM, 76%). Due to pain, the patient had
difficulty walking and underwent surgical treatment with an
SIF diagnosis. The femoral head removed at surgery was found
to be crushed in the subchondral bone. Histopathological
examination showed that the femoral head had subchondral
fractures with granulation and endochondral ossification,
including callus (Fig. 6).

This case report was approved by the Institutional Review
Board of our university (Number 1414). Written and verbal
informed consent was approved by the study participants.

Figure 5: Magnetic resonance imaging: T2-weighted coronal images
of Case 2. There was a centrally convex linear high-signal area in the
femoral head and a hyperintense area extending into the femoral neck.
Signal changesin the bilateral femoral heads were centered anteriorly.

Figure 6: Histopathological findi
side, (b): Left side. On both sides, the femoral head showed a subchondral diaphyseal
fracture and granulation, as well as a callus, including endochondral ossification.

Figure 4: X-ray image of Case 2: Frontal view in standing position. The
obturator foramen appeared large, the pelvis was tilted posteriorly, and the
curvature of the acetabulum and femoral head were different.

Discussion

SIFs of the femoral head must be differentiated from necrosis of
the femoral head. In the case of necrosis, a history of alcohol
abuse and a single dose of steroid medication are important. On
imaging of a necrotic femoral head, there is a relatively wide
band image and a broad, inferiorly convex necrotic zone, while
on histopathology, there is a three-layered structure consisting
of a necrotic zone with unstructured necrotic material, a repair
zone infiltrated by granulation tissue, and a healthy zone with
hyperplasticbone formation on the outer side [3]. On the other
hand, MRI findings of SIFs of the femoral head are
characterized by the presence of horizontal or upward convex
thin linear hypointense areas, fractures of the bony trabeculae,
and callus [4]. Both cases in this report showed the
characteristic clinical course, imaging, and histopathological

‘.
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Table 1: Report of bilateral subchondral insufficiency fractures of the femoral head.

SIF findings.

Bilateral SIF is extremely rare. Previous reports included five
cases (Table 1), three of which were reported after kidney
transplantation [5,6], including a 32-year-old man with
oncogenic osteochondrosis and a 14-year-old girl with
acetabular dysplasia and Vitamin D deficiency [7, 8]. Ohtsuru
etal. [S] reported two cases of $3 and 57-year-old men with two
points in common: Renal transplantation in middle-aged men
and involvement of multiple factors such as age, weight, degree
of pelvic retroversion, bone density, and initial treatment.
Ikemura et al. [6] also considered the possibility that the use of
high-dose steroids and immunosuppressive drugs after renal
transplantation in a 47-year-old man may have caused bone
fragility that could not be detected by decreased bone density.
We examined the common features of the bilateral cases
reported thus far and found that the common feature among the
three cases was that they were diagnosed after renal
transplantation in middle age. Other common features include
decreased bone mineral density or bone fragility that does not
show up in bone mineral density, and younger age, rather than
the older patients usually reported with unilateral SIF. In the
two cases of elderly onset we reported, Case 1 had reduced bone
density, while Case 2 had no loss of bone density. Both cases
were relatively active for their advanced age. We found no
similarities between these cases and previous reports. Pentecost
etal. [9] defined an insufficiency fracture as that which occurs
in a bone with less than normal elastic resistance due to
stretching and compression. Although reports of bilateral

insufficiency fractures are rare, there have been cases reported
in other bones [10]. The mechanism of occurrence is not
completely the same as that of SIF; however, both our cases
were active and had bone fragility, which may have been a
contributing factor to the bilateral onset. Iwasaki et al. [11]
reported two mechanisms of pathogenesis, one that occurs
based on insufficient acetabular coverage, including
developmental dysplasia of the hip, and one unrelated to
acetabular coverage.

However, not limited to acetabular coverage, mechanical
loading on the femoral head may involve soft-tissue elements
such as the femoral head and acetabular incompatibility and
inversion of the labrum of the hip joint [12-14]. In addition,
poor joint congruency and inadequate coverage lead to
increased and unevenly distributed stresses at the loading joint
[15]. Increased localized stress at the loading surface for
inadequate coverage and fit, coupled with factors such as bone
fragility, may lead to fractures of the femoral head. In both
present cases, fractures occurred anterior to the center of the
loading area of the femoral head. Although the two cases did not
have anatomic acetabular dysplasia, posterior torsion of the
acetabulum, or femoral head-and-neck junction head elevation,
there wasaloss of bone density and poor fitbetween the femoral
head and acetabulum in Case 1, and the pelvis was tilted
backward in Case 2, which reduced the anterior coverage of the
femoral head and resulted in an uneven and increased stress on
the load area. The poor fit between the femoral head and
acetabulum and the posterior tilt of the pelvis in Case 2 resulted
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in uneven and increased stress on the loading area, causing the
femoral head to fracture anteriorly in the center.

Conclusion

We encountered two unusual cases with contemporaneous
bilateral SIF in the elderly. In recent years, we have become an
aging society, and the number of highly active elderly people
has also increased with the increase in healthy life expectancy.
The combined effect of factors such as bone fragility, posterior
pelvic tilt, and high activity level likely caused bilateral SIF, and

we should be careful as we expect to see an increase in such
casesin the future.

Clinical Message

Older patients with a high level of activity are more likely to develop
bilateral SIF due to a combination of factors, including bone fragility
and posterior pelvic tilt, and it is important to note that the number
of such casesis expected to increase in the future.
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