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We present the case of a 58-year-old woman who presented with anterior groin pain, initially diagnosed
with hip osteoarthritis (OA), scheduled for total hip arthroplasty, and subsequently diagnosed with an
occult fragility fracture of the pelvis (FFP) by preoperative computed tomography (CT) examination. We
diagnosed the patient with pre-existing hip OA and a bilateral sacrum and left pubic tubercle fracture that
exacerbated the groin pain. We operated on the FFP followed by simultaneous bilateral total hip arthro-

plasty. Given the high prevalence of hip OA and the increasing incidence of FFP, comorbidity of these 2
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entities should be ruled out. Even if hip OA is apparent, plain radiographs are insufficient to rule out FFP,

necessitating a thorough clinical examination, followed by a CT examination if an FFP is suspected.

© 2022 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Fragility fractures of the pelvis (FFPs) are becoming an increasingly
important injury due to their rising prevalence and significant
morbidity and mortality rates. They are pelvic fractures that occur in
elderly patients as a result of low-energy impact or even as an
insufficiency fracture in patients with severe osteoporosis [1]. The
primary risk factor for FFPs is osteoporosis [2], and FFPs comprise 7%
of osteoporotic fractures in patients over 50 years of age in the US [3].
Other risk factors include hypertension, diabetes, vitamin D defi-
ciency, hypocalcemia, nicotine abuse, history of long-term immobi-
lization, rheumatoid arthritis, long-term corticosteroid use, pelvic
irradiation, bone harvesting at the posterior aspect of the ilium,
previous internal fixation of the proximal femur, hip arthroplasty,
lower lumbar arthritis, and scoliosis [2,4,5]. The incidence of these
fractures is increasing due to increasing life expectancies in advanced
and emerging countries. One recent Finnish study estimated that the
number of FFPs in patients older than 80 years will be 2.4 times more
in 2030 than in 2013 [6]. FFPs cause significant morbidity, including
prolonged hospitalization, immobility, and loss of independence [2],
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and their mortality rate is similar to that of hip fracture patients [7].
FFPs may become increasingly unstable over time [8], and fracture
progression is seen in 14.2%-22.8% of patients [9,10]. Surgical treat-
ment is recommended for patients with fractures of higher degrees of
instability and for those unable to mobilize after a certain period [1].

The diagnosis of FFPs can be difficult at times, especially with
plain radiographs [2,5]. In this report, we present a case of FFP that
was initially diagnosed as bilateral osteoarthritis (OA) of the hip by
plain radiography and scheduled for bilateral total hip arthroplasty
(THA). Preoperative computed tomography (CT) revealed an occult
FFP, which was diagnosed as the cause of pain exacerbation. Patients
with pre-existing hip OA may experience FFP, and plain radiographs
are insufficient to rule it out. Thus, even if hip OA is apparent on plain
radiographs, FFPs should be ruled out with a thorough physical ex-
amination. Physical examination findings such as a negative hip
flexion abduction external rotation test or a negative diagnostic
intra-articular injection suggest an etiology other than the hip joint,
while tenderness with palpation of the pelvic ring raises suspicion of
FFP. If an FFP is suspected, a CT examination is necessary to confirm
the diagnosis and guide treatment.

Case history

A 58-year-old woman with a history of idiopathic scoliosis and
progressive left anterior groin pain was referred to our hospital. She
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Figure 1. (a) Anteroposterior pelvic radiograph taken at a previous institution 5 weeks prior to the patient’s visit showing bilateral osteoarthritis of the hip, with gross loss of joint
space with sclerosis and cysts, and large osteophytes. (b) Magnified view of the left pubis showing a minimally displaced fracture through the pubic tubercle (arrows).

Figure 2. Axial CT images taken at a previous institution 2 weeks prior to the patient’s visit showing a fragility fracture of the pelvis (FFP). (a) A right nondisplaced complete sacral
fracture (arrows), left nondisplaced incomplete sacral fracture (arrowhead), and (b) left pubic fracture (arrow) are depicted.

had a 2-year history of bilateral anterior groin pain and experienced
an exacerbation of left anterior groin pain 2 months prior, without a
history of trauma. She had visited an outside institution 5 weeks
prior and was diagnosed with bilateral OA of the hips on plain
radiography (Fig. 1a) and was indicated for simultaneous bilateral
THA. Retrospectively, a minimally displaced fracture through the
left pubic tubercle can be observed on the radiograph (Fig. 1b). ACT
for preoperative planning revealed an occult bilateral nondisplaced
sacrum fracture (right: Denis classification zone II, left: zone I) and
left pubic fracture (Nakatani classification type I) (Fig. 2), which was

confirmed by magnetic resonance imaging (MRI) (Fig. 3). She was
diagnosed with FFP and referred to our hospital. Upon presentation,
she experienced severe left anterior groin pain with weight-bearing
and pain upon palpation of her pubic symphysis. She was ambu-
latory indoors with the assistance of 2 canes and outdoors with a
wheelchair. The Harris Hip Score was 29 for her right hip and 20 for
her left hip, and the modified Majeed Score was 25 (total 80).
Progressive left pubis osteolysis was apparent; however, the sacral
fracture was difficult to identify on standard anteroposterior, inlet,
and outlet pelvic radiographs (Fig. 4). CT showed fracture

Figure 3. Coronal (a) T1-weighted and (b) T2-weighted short tau inversion recovery (STIR) MRI taken at a previous institution 1 week prior to the patient’s visit showing a bilateral

sacrum fracture.
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Figure 4. (a) Anteroposterior, (b) inlet, and (c) outlet pelvic radiograph taken at the patient’s initial visit showing osteolysis of the left pubis (arrow). The sacrum fracture is difficult

to identify.

progression to FFP classification type IIIC, with the right sacrum
fracture becoming displaced and the left sacrum fracture pro-
gressing to a complete fracture (Fig. 5). Scoliosis with a Cobb angle
of 28 degrees at Th7-L3 with secondary spondylosis, including
spontaneous fusion of the L5 and S1 vertebrae, was evident on
whole-spine radiographs (Fig. 6).

FFP, rather than bilateral hip OA, was determined to be the cause
of the left anterior groin pain exacerbation, based on physical ex-
amination and apparent fracture progression on imaging tests. Due
to the relatively young age of onset and lack of history of trauma,
further examination was performed to rule out pathological frac-
tures. Serological tumor markers, upper gastrointestinal endos-
copy, enhanced CT, and MRI findings were all negative for
neoplasms. Calcium, vitamin D, intact parathyroid hormone,
tartrate-resistant acid phosphate 5b, and total procollagen type 1

N-terminal propeptide levels were within normal limits; however,
the bone mineral density (BMD) was decreased, with a T-score of
-2.32 for the lumbar spine and -2.23 for the femoral neck.
Considering the patient’s immobilizing pain, surgical stabiliza-
tion was indicated for FFP to control the pain and restore mobility.
Treatment options such as surgical and nonsurgical treatment, both
with osteoporosis treatment, were discussed, and the patient
elected for surgery. The anterior pelvic ring was reduced using a
Pfannenstiel approach, and the resulting void was grafted with
tricalcium phosphate and stabilized with a reconstruction plate
(Fig. 7). The use of a superior pubic ramus screw or infra-acetabular
screw was avoided considering the possibility of interference dur-
ing future THA. The posterior pelvic ring was stabilized with
transiliac-trans-sacral and ilio-sacral screws (Fig. 8). Immediate
weight-bearing was commenced postoperatively, and the patient’s

Figure 5. CT images taken at the patient’s initial visit showing an FFP with fracture progression to FFP classification type IIIC. (a) Axial image of S1 depicting a right displaced
complete sacral fracture (arrows) and left nondisplaced complete sacral fracture (arrowheads). (b) Axial image of the left pubis depicting a fracture with osteolysis (arrow).
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Figure 6. (a) Whole-spine anteroposterior radiograph and (b) coronal CT image of the sacrum showing scoliosis with a Cobb angle of 28 degrees at Th7-L3, with secondary

spondylosis and spontaneous fusion of the L5 and S1 vertebrae.

pain was relieved. One month after surgery, the Harris Hip Score
improved to 58 bilaterally, and the modified Majeed Score was 66.
Pathological examination of the surgically excised tissue from the
left pubis osteolysis showed bone necrosis with granulation tissue
formation and no evidence of malignancy. Although pain with
weight-bearing was relieved, the patient still experienced limp and
bilateral anterior groin pain, which existed before the pain exac-
erbation. These symptoms were attributed to bilateral hip OA, and
the patient elected for prompt surgery. Simultaneous bilateral THA
was performed using an anterior minimally invasive surgical
approach 5 weeks after the initial surgery (Fig. 9).

Fourteen months after the initial surgery, the patient was
pain-free and fully ambulatory. The Harris Hip Score was 97
bilaterally, and the modified Majeed Score was 78. Bone union of
the sacrum and left pubis was confirmed by plain radiography
and CT (Fig. 10).

Discussion
To the best of our knowledge, concomitant FFP and hip OA has

not been reported in the literature; however, comorbidity is
possible due to the high prevalence of both conditions. The

Figure 7. Intraoperative photograph of the left pubis (a) after debridement of granulation tissue, reduction, and temporary fixation with a Kirschner wire and (b) after grafting of

the void with tricalcium phosphate and suturing of the remaining cortical bone.
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Figure 8. Postoperative anteroposterior pelvic radiograph after stabilization of the FFP.
The anterior pelvic ring was stabilized with a reconstruction plate, and the posterior
pelvic ring was stabilized with transiliac-trans-sacral and ilio-sacral screws. The use of
a superior pubic ramus screw or infra-acetabular screw was avoided, considering the
possibility of interference during future THA.

prevalence of symptomatic hip OA is 6.2% in people aged >60 years
[11], and a recent systematic review found that the rate of radio-
graphic evidence of OA on plain radiographs is 34% among patients
presenting to primary care physicians with hip or groin pain [12].
The incidence rate of FFP in people aged over 60 years is 22.4/
10,000 persons per year [13] and is steadily increasing due to longer
life expectancies in advanced and emerging countries [5,6]. Pa-
tients with symptomatic or radiographic hip OA may suffer an FFP;
thus, ruling out FFP is essential, even in patients with apparent
signs of hip OA on plain radiographs.

FFP and hip OA are both differential diagnoses of hip pain [12];
however, differentiating between the two may be difficult because
of similar patient demographics and symptoms. The incidence of
FFP is higher in women, and the mean age of those affected is 80.3
(+8.7) years [13]. Likewise, hip OA is twice as common in women as
in men and is more common in people over the age of 60 years [12].
Symptoms of FFP are nonspecific and include severe pain in the hip,
groin, or lower lumbar region, and low back pain and sciatica [14].
Patients with hip OA experience pain in the anterolateral hip, often
expressed as the C sign, and/or in the posterior hip and buttocks
[12,15]. Clinical examinations for FFP include palpation of the
anterior and posterior pelvic ring and manual pressure on both iliac
crests to test pelvic ring stability [14]. Clinical examinations for hip
OA include the flexion abduction external rotation test; posterior
hip pain caused by squatting; pain with internal rotation, abduc-
tion, or adduction; decreased internal rotation or adduction; and
abductor weakness, although positive findings are not specific
solely to hip OA [12,15,16]. Diagnostic intra-articular injections may
also be useful in differentiating between pain originating from the
hip joint and pain from other origins [17].

Although plain radiography is the simplest, least expensive, and
most commonly used method for diagnosing hip OA [12,18], plain
radiography alone may be insufficient to rule out FFPs. Fractures of
the pubic rami are often minimally displaced or simply appear as
atypical bony changes [19], as was the case initially in this patient.
Fractures of the sacrum are less visible due to overlying bowel gas,
bladder content, and osteoporosis [20], and only 20%-38% of sacral
insufficiency fractures are identified on plain radiographs [21].
Thus, a CT scan of the pelvis is recommended to evaluate the pos-
terior pelvic ring when a pubic fracture is visible on plain radio-
graph [20] or when clinical examination is atypical for hip OA or
raises suspicion of FFP. Although MRI is not part of the classic

Figure 9. Postoperative anteroposterior pelvic radiograph after simultaneous bilateral
THA, at 5 weeks after the initial surgery.

diagnostic workup of FFPs, it is more sensitive than CT in diag-
nosing sacral fractures in elderly patients and may be considered as
the next step in the diagnostic workup after negative CT results
[5,22].

We believe that FFP occurred in this atypical young patient due
to a combination of low BMD and stiffness of the lumbar spine and
hip, which caused biomechanical stress to her pelvis. BMD may
falsely increase in areas with osteophytes [23], and a recent study of
FFP patients showed that BMD of the lumbar spine by dual-energy
radiograph absorptiometry does not correlate with regional sacral
bone density [24]. Thus, because of the presence of osteophytes in
both the lumbar spine and hip, the BMD of this patient’s sacrum
may have been even lower than that on dual-energy radiograph
absorptiometry. Spondylosis and scoliosis are risk factors for FFP,
with lumbar spine stiffness resulting in force transmission to the
upper sacral segment [2]. Hip OA has also been reported to be a risk
factor for pelvic stress fractures [25]. Since both the patient’s
lumbar spine and hip were stiff due to osteoarthritic changes,
forces from activities of daily life and trivial trauma may have been
concentrated to her pelvis, causing a fracture. Previous hip surgery
has been reported as a risk factor for FFP [2], and we propose that
hip OA may also be a risk factor for FFP and should be further
evaluated.

In this case, from the clinical examination and progression of
FFP on imaging tests, we diagnosed the patient with pre-
existing hip OA and left anterior groin pain exacerbation due
to the onset of FFP. Concomitant FFP and hip OA must be
considered even in atypical cases, such as younger patients
without a history of trauma. Even if hip OA is apparent on plain
radiographs, it is essential for physicians to rule out FFP by a
thorough clinical examination, followed by a CT examination if
an FFP is suspected.

Summary

We present the case of a patient presenting with anterior groin
pain initially diagnosed with hip OA by plain radiography, sched-
uled for THA, and subsequently diagnosed with occult FFP by CT
examination. Patients with pre-existing hip OA may experience FFP,
and plain radiographs are insufficient to rule out FFP. Even if hip OA
is apparent on plain radiographs, we advise physicians to rule out
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Figure 10. (a) Anteroposterior pelvic radiograph, (b) axial CT images of S1, and (c) coronal CT images of the pubis, showing complete bone healing at 14 months after the initial

surgery.

FFP by clinical and/or CT examination, especially in patients with
immobilizing pain or an episode of pain exacerbation.

Conflicts of interest

The authors declare that there are no conflicts of interest.
For full disclosure statements refer to https://doi.org/10.1016/].
artd.2022.04.016.

Informed patient consent

The author(s) confirm that informed consent has been obtained
from the involved patient(s) or if appropriate from the parent,
guardian, power of attorney of the involved patient(s); and, they
have given approval for this information to be published in this case
report (series).

References

[1] Rommens PM, Hofmann A. Comprehensive classification of fragility fractures
of the pelvic ring: recommendations for surgical treatment. Injury 2013;44:
1733—-1744.

[2] Soles GLS, Ferguson TA. Fragility fractures of the pelvis. Curr Rev Muscu-
loskelet Med 2012;5:222—228.

[3] Burge R, Dawson-Hughes B, Solomon DH, Wong ]B, King A, Tosteson A. Inci-

dence and economic burden of osteoporosis-related fractures in the United

States, 2005—2025. ] Bone Miner Res 2007;22:465—475.

Maier GS, Kolbow K, Lazovic D, Horas K, Roth KE, Seeger ]B, et al. Risk factors

for pelvic insufficiency fractures and outcome after conservative therapy. Arch

Gerontol Geriatr 2016;67:80—85.

Rommens PM, Wagner D, Hofmann A. Fragility fractures of the pelvis. |BJS Rev

2017;5:e3.

Kannus P, Parkkari J, Niemi S, Sievdnen H. Low-trauma pelvic fractures in

elderly Finns in 1970—2013. Calcif Tissue Int 2015;97:577—580.

Reito A, Kuoppala M, Pajulammi H, Hokkinen L, Kyrola K, Paloneva J.

Mortality and comorbidity after non-operatively managed, low-energy

[4

(5

[6

17

[8

[9]

[10]

[11]

[12]

[13]

[14]
[15]
[16]

[17]

[18]
[19]

[20]

[21]

pelvic fracture in patients over age 70: a comparison with an age-
matched femoral neck fracture cohort and general population. BMC Ger-
iatr 2019;19:315.

Mendel T, Ullrich BW, Hofmann GO, Schenk P, Goehre F, Schwan S, et al.
Progressive instability of bilateral sacral fragility fractures in osteoporotic
bone: a retrospective analysis of X-ray, CT, and MRI datasets from 78 cases.
Eur ] Trauma Emerg Surg 2021;47:11-19.

Rommens PM, Arand C, Hopf JC, Mehling I, Dietz SO, Wagner D. Progress of
instability in fragility fractures of the pelvis: an observational study. Injury
2019;50:1966—1973.

Ueda Y, Inui T, Kurata Y, Tsuji H, Saito ], Shitan Y. Prolonged pain in patients
with fragility fractures of the pelvis may be due to fracture progression. Eur |
Trauma Emerg Surg 2021;47:507—513.

Kim C, Linsenmeyer KD, Vlad SC, Guermazi A, Clancy MM, Niu ], et al. Prev-
alence of radiographic and symptomatic hip osteoarthritis in an urban United
States community: the Framingham osteoarthritis study. Arthritis Rheumatol
2014;66:3013-3017.

Metcalfe D, Perry DC, Claireaux HA, Simel DL, Zogg CK, Costa ML. Does this
patient have hip osteoarthritis?: the rational clinical examination systematic
review. JAMA 2019;322:2323—-2333.

Andrich S, Haastert B, Neuhaus E, Neidert K, Arend W, Ohmann C, et al.
Epidemiology of pelvic fractures in Germany: considerably high incidence
rates among older people. PLoS One 2015;10:e0139078.

Oberkircher L, Ruchholtz S, Rommens PM, Hofmann A, Biicking B, Kriiger A.
Osteoporotic pelvic fractures. Dtsch Arztebl Int 2018;115:70—80.

Wilson JJ, Furukawa M. Evaluation of the patient with hip pain. Am Fam
Physician 2014;89:27—34.

Katz JN, Arant KR, Loeser RF. Diagnosis and treatment of hip and knee oste-
oarthritis: a review. JAMA 2021;325:568—578.

Deshmukh A], Thakur RR, Goyal A, Klein DA, Ranawat AS, Rodriguez JA. Ac-
curacy of diagnostic injection in differentiating source of atypical hip pain.
J Arthroplasty 2010;25:129—133.

Aresti N, Kassam ], Nicholas N, Achan P. Hip osteoarthritis. BM]J 2016;354:
i3405.

O’Connor TJ, Cole PA. Pelvic insufficiency fractures. Geriatr Orthop Surg
Rehabil 2014;5:178—190.

Rommens PM, Ossendorf C, Pairon P, Dietz SO, Wagner D, Hofmann A. Clinical
pathways for fragility fractures of the pelvic ring: personal experience and
review of the literature. ] Orthop Sci 2015;20:1—11.

Lyders EM, Whitlow CT, Baker MD, Morris PP. Imaging and treatment
of sacral insufficiency fractures. AJNR Am ] Neuroradiol 2010;31:
201-210.


https://doi.org/10.1016/j.artd.2022.04.016
https://doi.org/10.1016/j.artd.2022.04.016
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref1
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref1
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref1
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref1
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref2
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref2
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref2
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref3
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref3
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref3
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref3
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref3
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref4
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref4
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref4
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref4
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref5
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref5
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref6
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref6
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref6
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref6
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref6
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref7
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref7
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref7
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref7
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref7
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref7
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref7
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref8
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref8
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref8
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref8
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref8
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref9
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref9
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref9
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref9
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref10
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref10
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref10
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref10
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref11
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref11
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref11
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref11
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref11
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref12
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref12
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref12
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref12
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref13
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref13
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref13
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref14
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref14
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref14
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref15
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref15
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref15
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref16
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref16
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref16
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref17
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref17
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref17
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref17
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref18
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref18
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref19
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref19
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref19
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref20
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref20
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref20
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref20
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref21
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref21
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref21
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref21

R. Ogawa et al. / Arthroplasty Today 16 (2022) 83—89 89

[22] Henes FO, Niichtern JV, Groth M, Habermann CR, Regier M, Rueger ]JM, et al. [24] Schonenberg D, Guggenberger R, Frey D, Pape HC, Simmen HP,
Comparison of diagnostic accuracy of magnetic resonance imaging and mul- Osterhoff G. CT-based evaluation of volumetric bone density in fragility
tidetector computed tomography in the detection of pelvic fractures. Eur ] fractures of the pelvis-a matched case-control analysis. Osteoporos Int
Radiol 2012;81:2337—-2342. 2018;29:459—465.

[23] Knight SM, Ring EF, Bhalla AK. Bone mineral density and osteoarthritis. Ann [25] Gaucher A, Raul P, Wiederkehr P, Regent D, Treheux A. Stress fractures of the

Rheum Dis 1992;51:1025—1026. pelvis. ] Radiol 1982;63:471—478.


http://refhub.elsevier.com/S2352-3441(22)00112-1/sref22
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref22
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref22
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref22
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref22
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref23
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref23
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref23
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref24
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref24
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref24
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref24
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref24
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref24
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref25
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref25
http://refhub.elsevier.com/S2352-3441(22)00112-1/sref25

	A Case of Fragility Fracture of the Pelvis Initially Diagnosed as Osteoarthritis of the Hip
	Introduction
	Case history
	Discussion
	Summary
	Conflicts of interest
	Informed patient consent
	References


