Nishino et al. Journal of Medical Case Reports
https://doi.org/10.1186/513256-021-03198-2

(2021) 15:607

Journal of
Medical Case Reports

CASE REPORT Open Access

Bilateral stress fracture of the femoral neck

=

Check for
updates

in association with simultaneously developing
osteonecrosis of the femoral head: a case report

Tomofumi Nishino’, Hisashi Sugaya, Naoya Kikuchi, Yu Watanabe, Hajime Mishima and Masashi Yamazaki

Abstract

insufficiency fracture.

Background: Femoral neck stress fractures are rare and often recognized as overuse injuries that occur in young
athletes or military personnel. A case following osteonecrosis of the femoral head is quite rare; even more uncom-
mon is its occurrence in the bilateral hips. Magnetic resonance imaging has been established as the preferred tool for
diagnosing nondisplaced femoral neck stress fracture due to overuse injury. Magnetic resonance imaging was also
useful to detect the initial lesion even in this case, although the etiology was different between overuse injury and

Case presentation: A 41-year-old Japanese woman diagnosed with bilateral early stage idiopathic osteonecrosis

of the femoral head was observed non-weight-bearing as much as possible using a stick. However, her pain and dif-
ficulty in walking progressed. Bilateral femoral neck stress fractures were subsequently detected by magnetic reso-
nance imaging. The fracture initially appeared as a spot of bone marrow edema at the medial site of the femoral neck,
and then developed into a fracture line. The patient underwent internal fixation of both hips with sliding hip screws
to stabilize the stress fractures. In addition, the preparatory reaming served as core decompression of the femoral
heads, as well as being treatment for osteonecrosis. Her bone mineral density and 25-hydroxy vitamin D values were
low for her age. We administered eldecalcitol and teriparatide acetate. Her symptoms mostly improved, and the frac-
ture lines and necrotic lesions on magnetic resonance imaging reduced at 5 months after the surgery.

Conclusions: Bilateral femoral neck stress fractures are a very rare condition and are often missed. It is important to
listen to the patient’s complaints and perform an appropriate examination. We encountered a case of bilateral femoral
neck stress fracture that occurred in a patient with early stage osteonecrosis of the femoral head, and were able to
observe progression of stress fracture since before fracture occurred. This is considered to be the first report to cap-

ture imaging changes before and after the onset.
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Introduction

Femoral neck stress fractures are an unusual condition.
The occurrence of bilateral femoral neck stress fracture
in a patient with bilateral osteonecrosis of the femoral
head is even more uncommon [1-6]. Stress fractures
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are the result of repetitive mechanical stress on the bone
and may occur in normal and abnormal bones. Causes
of abnormal bones include pathological fractures due
to hormonal and metabolic abnormalities. Although
stress fractures associated with overuse injury have
been reported [7-9], there are few reports on the etiol-
ogy and mechanism of the simultaneous occurrence of
stress fracture and osteonecrosis of the femoral head. We
report a case of progression of stress fracture with early
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stage osteonecrosis of the femoral head, including diag-
nosis with magnetic resonance imaging (MRI).

Case presentation

A 41-year-old Japanese woman presented to our clinic
with a 4 month history of bilateral groin pain and right
buttock pain. Her right hip was more painful than her
left hip. There was no history of trauma, alcohol abuse, or
steroid use. Her medical history included iron-deficiency
anemia diagnosed 2 years earlier, after which she had
been on iron supplements. She had no fracture episodes,
including fragility fractures.

Her height, body weight, and body mass index were
155 cm, 42 kg, and 18.7 kg/m?, respectively. She was able
to walk for approximately 10 minutes without a stick,
albeit at a slow speed. Limitations in the passive motion
of her bilateral hip joint were observed thus: flexion, 100°,
internal rotation 5°, external rotation 15°, and abduction
207, on both sides. She was able to perform a straight-leg
raise of the right limb with substantial pain. The neuro-
vascular status of both lower extremities was intact. The
Japanese Orthopaedic Association scoring system for the
evaluation of hip-joint function (JOA hip score) was 46
points for her right hip and 56 points for her left hip. The
score was based on a total of 100 points, comprising 40
for pain, 20 for range of motion, 20 for the ability to walk,
and 20 for activities of daily living [10].
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Standard radiographs of both hips (Fig. 1la—c) demon-
strated no characteristic findings such as the crescent
sign, sclerotic band pattern, and collapse of the femoral
head, and no joint space narrowing was seen in either
femoral head. MRI of both hips (Fig. 1d, e) presented a
low signal line in the subchondral region of the femoral
head in the T1 weighted image and high signal region in
almost all of the femoral head in the short tau inversion
recovery (STIR). The oblique axial views of the proton
density-weighted image showed a low-signal sinuous line
in the anteromedial region of the femoral head (Fig. 2).
Dual-energy X-ray absorptiometry (DEXA) values were
low in both femoral necks. Bone mineral density was
0.909 g/cm? (T-score —0.9, Z-score —0.8) in the lum-
bar spine, 0.594 g/cm? (T-score —1.8, Z-score —1.4) in
the right femoral neck, and 0.529 g/cm? (T-score —2.4,
Z-score —2.0) in the left femoral neck. Laboratory find-
ings were as follows: C-reactive protein (CRP) 0.03 mg/
dl (normal range: 0—0.5 mg/dl); alkaline phosphatase
608 TU/1 (40—150 IU/1); calcium 9.0 mg/dl (8.4-10.2 mg/
dl); albumin 4.4 g/d (3.9-4.9 g/d); and hemoglobin 9.7 g/
dl (12-16 g/dl). Bone turnover markers were as follows:
tartrate-resistant acid phosphatase 5b (TRACP-5b)
463 mU/dl (premenopausal normal range: 120-420 mU/
dl) and total procollagen type 1 N-terminal propeptide
(Total PINP) 72.7 ng/ml (26.4-98.2 ng/ml). We diag-
nosed bilateral osteonecrosis of the femoral head and
classified it as stage 1 in both femoral heads, according to

Fig. 1 Plain radiographs a—c and magnetic resonance imaging d, e of the hip joint at the first visit. Anteroposterior a and lateral (Sugioka) (b right
hip joint; ¢ left hip joint) views demonstrate unremarkable findings. The coronal view of a T1-weighted image of the magnetic resonance imaging
d shows the presence of a low signal line in the subchondral region of the femoral head (white arrows). A high signal region spreads to the femoral
neck (white arrows) in the coronal view of a short tau inversion recovery (STIR) image of the magnetic resonance imaging (e)
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cranial side.

Fig. 2 The oblique axial views of proton density weighted image. a—e are on the right side; f-j are on the left side; and a and f are on the most
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the Association Research Circulation Osseous (ARCO)
classification [11].

The patient was instructed not to take as much weight
as possible using sticks on the right side. Her symp-
toms improved immediately. However, 6 months later,
her symptoms increased slightly without any traumatic
episodes. Radiographic findings indicated almost no

change (Fig. 3a—c). However, a slight signal change in the
medial subcapital region was observed in the MRI scan
(Fig. 3d, e). Her pain gradually increased thereafter, and
10 months after her first visit, walking became difficult.
The JOA hip score decreased to 34 points in both hips;
still, no changes could be observed in the radiograph
(Fig. 4a—c). MRI of both hips showed a nondisplaced

Fig. 3 Plain radiographs a—c and magnetic resonance imaging d, e of the hip joint at 6 months after the first visit. Anteroposterior a and lateral
(Sugioka) (b right hip joint; ¢ left hip joint) views demonstrate unremarkable findings. The coronal view of a T1-weighted image of the magnetic
resonance imaging d shows the presence of a low signal area in the subcapital region of the femoral head (white arrows). A high signal area
appears in the subcapital region (white arrows) in the coronal view of an STIR image of the magnetic resonance imaging (e)
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Fig. 4 Plain radiographs a—c and magnetic resonance imaging d, e of the hip joint at 10 months after the first visit. Anteroposterior a and lateral
(Sugioka) (b right hip joint; ¢ left hip joint) views demonstrate unremarkable findings. The coronal view of a T1-weighted image of the magnetic
resonance imaging d shows the presence of a low signal line in the subcapital region of the femoral head (white arrows). A high signal area appears
around a low signal line (white arrows) in the coronal view of an STIR image of the magnetic resonance imaging (e)

subcapital fracture on the medial side of both femoral
necks, with bone marrow edema around the fracture
(Fig. 4d, e). Because the cause of the fractures was not
identified, the DEXA and bone turnover markers were
measured again, and 25-hydroxy (OH) vitamin D was
measured for the first time. All DEXA values decreased.
The bone mineral density was 0.849 g/cm? (T-score
—1.5, Z-score —1.2) in the lumbar spine, 0.527 g/ cm?
(T-score —2.4, Z-score —2.1) in the right femoral neck,
and 0.490 g/cm? (T-score —2.7, Z-score —2.4) in the left
femoral neck. TRACP-5b level increased to 607 mU/dl,
and total PINP decreased to 52.7 ng/ml. Her 25(OH)
vitamin D level was 11.1 ng/dL and she was diagnosed
with vitamin D deficiency. Based on the above results,
our diagnosis was bilateral stress fracture of the femo-
ral neck secondary to osteonecrosis of the femoral head.
The patient underwent internal fixation of both hips with
sliding hip screws (Dual SC screw system; Kisco, Kobe,
Japan) to stabilize the stress fractures. In addition, the
reaming performed before inserting of the sliding hip
screw served as core decompression for the femoral
heads [12, 13]. The specimens obtained from the ream-
ing were examined histologically. Definitive findings of
osteonecrosis such as bone marrow necrosis and loss
of osteocyte nuclei in the femoral heads were observed
(Fig. 5). Postoperative radiographs showed no evidence
of displacement of the fractures (Fig. 6). We adminis-
tered eldecalcitol 0.75 pg per day orally for vitamin D

Fig. 5 Photographs of the specimens obtained from reaming with
hematoxylin and eosin stain. A histopathologic image of the necrotic
region shows bone trabeculae with empty lacunae enclosed by a
circle

deficiency, and daily subcutaneous injections of teripara-
tide acetate. In the immediate postoperative period, the
patient began to bear weight as tolerated with the use
of an assistive device bilaterally. One month postopera-
tively, she was able to walk without pain and used a cane
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Fig. 6 Plain radiographs a—c immediately after the surgery.
Anteroposterior a and lateral (Sugioka) (b right hip joint; ¢ left hip
joint) views demonstrate the inserted sliding screws without fracture
displacement
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part time. She eventually regained full walking ability
without a cane 3 months after surgery. Furthermore, her
JOA hip score improved to 90 points in both hip joints
at 5 months after surgery. Radiographs showed no evi-
dence of recurrent stress fracture in the femoral neck or
progression of osteonecrosis (Fig. 7). Sequential oblique
axial MRI showed that the necrotic region of the femoral
head had decreased 5 months after surgery (Fig. 8).

Discussion

Several cases of bilateral stress fracture of the femoral
neck following osteonecrosis of the femoral head have
been reported [1-6]. We encountered a case of bilateral
femoral neck stress fracture that occurred in a patient
with early stage osteonecrosis of the femoral head, and
were able to observe progression of stress fracture since
before fracture occurred.

Our patient had no risk factors for osteonecrosis,
including history of alcohol abuse or steroid use. Idi-
opathic osteonecrosis of the femoral head was most con-
sidered because a middle-aged woman who has anemia
was involved. She was observed non-weight-bearing as
much as possible because of the involvement of the bilat-
eral hips at the early stage. However, her pain increased,
and femoral neck stress fracture was detected by MRI
during progression. The fracture appeared as a bone mar-
row edema at the medial site of the femoral neck, and

Fig. 7 Plain radiographs a-c and magnetic resonance imaging d, e of the hip joint at 5 months after the surgery. Anteroposterior a and lateral
(Sugioka) (b right hip joint; ¢ left hip joint) views demonstrate no remarkable change. Although an artifact of the implant is seen in this image, the
low signal line in the femoral neck still remains but is not enlarged in the coronal view of a T1-weighted image of the magnetic resonance imaging
(d). Likewise, a high signal area disappeared around the femoral neck in the coronal view of an STIR image of the magnetic resonance imaging (e)
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Fig. 8 Oblique axial views of the proton density weighted images. a right femoral head at the first visit; b left femoral head at the first visit; c left
femoral head 6 months after the first visit right; d left femoral head 6 months after the first visit; e right femoral head 10 months after the first
visit; f left femoral head 10 months after the first visit; g right femoral head 2 months after the surgery; h left femoral head 2 months after the
surgery; i right femoral head 5 months after the surgery; and j left femoral head 5 months after the surgery. Progress of the femoral head is shown
sequentially. Although there is an artifact of the implant, the low signal area in the femoral head does not enlarge

subsequently progressed to stress fracture. It was clas-
sified under the compression category according to the
Devas classification of femoral neck stress fracture [14].
Conservative treatment was provided at first, but the
pain and disability steadily progressed. Finally, internal
fixation was performed.

Stress fractures are the result of repetitive mechani-
cal stress on the bone, and may occur in normal and
abnormal bones. In terms of bone quality, Pentecost
et al. classified stress fractures into three groups: fatigue
fractures, which appear in bones with normal strength;
insufficiency fractures, which appear in fragile osteo-
porotic bones; and pathologic fractures, which appear
in fragile bones following tumor invasion [15]. In this
case, her low bone mineral density and vitamin D defi-
ciency might be associated with this etiology. We believe
that vitamin D deficiency is a risk factor for insufficiency
fracture and may lead to nontraumatic femoral neck frac-
ture in nonelderly patients who have no other underly-
ing risk factors for bone fragility [16]. Therefore, this was
considered an insufficiency fracture using Pentecost’s
classification.

When the region of osteonecrosis is large, it can easily
lead to stress fracture in the femoral neck: the underlying
interface of necrotic and viable bone where sheer stress
is applied [1-4]. However, the early stage of osteonecro-
sis of the head passes adiabatically, and is often difficult
to diagnose by radiograph only; therefore, some cases are
diagnosed only after the occurrence of stress fracture [5,
6].

In our patient, the necrotic region was small and
localized in the subchondral region, classified as stage
1 in both femoral heads; however, bone marrow edema
involved almost the entire femoral head. Therefore, tran-
sient osteoporosis of the femoral head and a subchondral
insufficiency fracture of the femoral head were consid-
ered as differential diagnoses. However, osteonecrosis of
the femoral head was diagnosed based on the pathology
of the specimen harvested during the operation. Because
she had severe symptoms around the hip joint for large
marrow edema, follow-up was possible from an early
period using MRI.

MRI was established by Shin et al. as the imaging
modality of choice for the diagnosis of incomplete fem-
oral neck stress fracture [7]. Several key features were
established in the initial MRI that can guide treatment
and prognosis: osseous edema, the presence of a fracture
line, and hip effusion. There is a subset of patients with
focal edema without a fracture line, which is commonly
referred to as a stress reaction [8, 9]. In this case, the
stress fractures appeared as bone marrow edema through
the interface between edema and viable bone at the
femoral head—neck junction as an initial finding. Even if
there was a difference in etiology between fatigue frac-
tures in young athletes and insufficiency fractures in frag-
ile patients, the MRI findings were similar to each other.

Surgical treatment is not usually indicated for a
unilateral medial stress fracture of the femoral neck
because the compression type according to the Devas
classification is considered stable. Treatment generally
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consists of limited weight bearing until the fracture heals
[9, 17-19]. However, given the bilaterality of the fracture,
the patient’s activities of daily life became difficult. The pain
gradually increased as the fracture progressed, and her daily
activities deteriorated. The fracture line at the compression
site exceeded the center of the neck in the MRI [9]. In addi-
tion, the history of osteonecrosis suggested that open reduc-
tion and internal fixation was preferable to nonoperative
treatment. Although there are few established recommenda-
tions for treatment for such a rare case, Zuckerman et al. rec-
ommended internal fixation to provide not only pain relief
but also the possibility of immediate walking with weight
bearing for a similar case [6]. This was achieved early after
surgery in our case, and the patient was satisfied.

In addition to stress fractures, the accompanying osteone-
crosis of the femoral head in this case was another problem.
Nevertheless, by treating the patient with sliding hip screws,
we were in effect performing core decompression of the both
hips, which might have provided effective treatment of the
osteonecrosis while stabilizing the fractures. From the results
of this alone or with similar cases, the necrotic region seems
to reduce over time after surgery.

One of the limitations of our study is the lack of endocrine
search for the cause of osteoporosis. We did not perform
thyroid and parathyroid tests in our institute. In addition,
osteoporosis treatment should have been started when the
decrease in bone density and insufficiency fracture were
found, but it was delayed due to the patient’s refusal.

Conclusions

We encountered an extremely rare case of bilateral femoral
neck stress fracture that occurred in a patient with early stage
osteonecrosis of the femoral head, and were able to observe
progression of stress fracture since before fracture occurred.

Acknowledgements
We would like to thank Editage (www.editage.com) for English language editing.

Authors’ contributions

TN was a major contributor in writing the manuscript. TN, NK, and YW performed
the surgery and conducted perioperative management. HS conducted periopera-
tive management and prepared the manuscript. HM and MY helped to draft the
manuscript. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
This study was approved by our institution’s ethics review board.

Page 7 of 7

Consent for publication

Written informed consent was obtained from the patient for publication of this
case report and any accompanying images. A copy of the written consent is avail-
able for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Received: 14 September 2020 Accepted: 19 November 2021
Published online: 22 December 2021

References

1. Min BW, Koo KH, Song HR, et al. Subcapital fractures associated with extensive
osteonecrosis of the femoral head. Clin Orthop Relat Res. 2001;390:227-31.

2. Yoon R, Rowe SM, Song EK, Mulyadi D. Unusual osteonecrosis of the femoral
head misdiagnosed as a stress fracture. J Orthop Trauma. 2004;18:43-7.

3. Lee JS, Suh KT. A pathological fracture of the femoral neck associated with
osteonecrosis of the femoral head and a stress fracture of the contralateral
femoral neck. J Arthroplasty. 2005;20:807-10.

4. FukuiK, Kaneuji A, Matsumoto T. Occult fracture of the femoral neck associ-
ated with extensive osteonecrosis of the femoral head: a case report. Int J Surg
Case Rep. 2015;14:136-40.

5. KimYM, Kim HJ. Pathological fracture of the femoral neck as the first manifes-
tation of osteonecrosis of the femoral head. J Orthop Sci. 2000;5:605-9.

6. Zuckerman JD, Shin SS, Polatsch DB, Schweitzer M. Concurrent bilateral femo-
ral neck stress fractures and osteonecrosis of the hip: a case report. J Bone
Joint Surg Am. 2006;88:857-60.

7. Shin AY, Morin WD, Gorman JD, Jones SB, Lapinsky AS. The superiority of MRl in
differentiating the cause of hip pain in endurance athletes. Am J Sports Med.
1996;24:168-76.

8. Shin AY, Gillingham BL. Fatigue fractures of the femoral neck in athletes. J Am
Acad Orthop Surg. 1997,5:293-302.

9. Steele CE, Cochran G, Renninger C, et al. Femoral neck stress fractures: MRI risk
factors for progression. J Bone Joint Surg Am. 2018;100:1496-502.

10.  Kuribayashi M, Takahashi KA, Fujioka M, Ueshima K, Inoue S, Kubo T. Reliability
and validity of the Japanese Orthopaedic Association hip score. J Orthop Sci.
2000;15:452-8.

11, Gardeniers JW. A new international classification of osteonecrosis of the
ARCO-committee on terminology and classification. ARCO News. 1992,4:41-6.

12. Ficat RP Treatment of avascular necrosis of the femoral head. Hip. 1983;279-
95. PMID: 6671916.

13. Mont MA, Carbone JJ, Fairbank AC. Core decompression versus nonop-
erative management for osteonecrosis of the hip. Clin Orthop Relat Res.
1996;324:169-78.

14.  Devas MB. Stress fractures of the femoral neck. J Bone and Joint Surg Br.
1965;47:728-38.

15.  Pentecost RL, Murray RA, Brindley HH. Fatigue, insufficiency, and pathologic
fractures. JAMA. 1964;187:1001-4.

16.  Priemel M, von Domarus C, Klatte TO, et al. Bone mineralization defects and
vitamin D deficiency: histomorphometric analysis of iliac crest bone biopsies
and circulating 25-hydroxyvitamin D in 675 patients. J Bone Miner Res.
2010;,25:305-12.

17. McBryde AM Jr. Stress fractures in athletes. J Sports Med. 1975;3:212-7.

18. Johansson C, Ekenman |, Tornkvist H, Eriksson E. Stress fractures of the femoral
neck in athletes: the consequence of a delay in diagnosis. Am J Sports Med.
1990;18:524-8.

19.  Pihlajamaki HK, Ruohola JP, Weckstrém M, et al. Long-term outcome of undis-
placed fatigue fractures of the femoral neck in young male adults. J Bone Joint
Surg Br. 2006;88:1574-9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


http://www.editage.com

	Bilateral stress fracture of the femoral neck in association with simultaneously developing osteonecrosis of the femoral head: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Introduction
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


