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“In ambulatory elderly subjects, spontaneous insufficient hip fractures are likely to 
be the cause of a fall rather than the result.”

Saeko Fujiwara
Department of Clinical Studies, 
Radiation Effects Research  
Foundation, Japan

Importance of raising awareness about spontaneous 
insufficiency fractures in the bedridden elderly

imaging, systematic assessments of prevalence 
and outcome of such fracture have not been 
carried out. Most cases are reported as case 
series reports, with only a few epidemiological 
studies conducted to date. Yearly incidence of 
insufficiency fractures in the institutionalized 
elderly was reported to be approximately 0.84 
per 100 patients [3]. In Japan, an observational 
study was conducted during 1998–2004 of 
patients in a long-term care facility. During the 
6-year follow-up period, 18 patients, or 3.6% 
of 500 bedridden patients, suffered spontane-
ous insufficiency fracture. Fracture sites were 
femur (12), humerus (five) and proximal pha-
lanx (one). All insufficient fractures occurred 
near joint contractures [4]. A 30‑month pro-
spective observation cohort study in France 
was conducted among nursing home residents 
aged 65 years and older. Prevalence of long bone 
insufficiency fracture was 1% among patients 
admitted to a long-term nursing home. Overall 
mortality after fracture at 2 months was 24%, 
with the poorest outcome observed in the shaft 
fracture group, which showed mortality of 54% 
at two months [5].

“With increasing life-expectancy, the number 
of fragile elderly has risen.”

Sacral insufficiency fracture presents as non-
specific pelvic or low back pain. Findings from 
a plain radiograph of the pelvis are often normal 
and diagnosis of the fracture is often delayed or 
overlooked. An MRI scan is effective at detec-
tion of insufficiency fractures, soft-tissue edema 
and marrow changes, and thus may provide an 
alternative to diagnosis with bone scintigraphy 
or CT scan. According to a case report evaluat-
ing mortality and functional outcomes after pel-
vic insufficiency fractures among elderly patients 
with a mean age of 83  ± 7.1 years over a 10‑year 

With the elderly population growing, the num-
ber of osteoporotic fractures worldwide is pro-
jected to rise by approximately 50% over cur-
rent figures by 2025 [1]. Hip fracture incidence 
continues to increase in some countries, includ-
ing Japan, but increased diagnostic efforts and 
enhanced use of antiosteoporotic medications 
show signs of resulting in a true decline in the 
number of hip fractures in Canada and Europe.

In ambulatory elderly subjects, spontaneous 
insufficient hip fractures are likely to be the 
cause of a fall rather than the result. Spontaneous 
insufficient fractures are suspected in 24% of 
patients hospitalized after falling with femoral 
neck fracture and two-thirds of these patients 
had a history of pre-fall hip pain [2]. 

“Most cases are reported as case series 
reports, with only a few epidemiological 

studies conducted to date.”

Insufficiency fracture is a subgroup of stress 
fracture caused by normal or physiologic stress 
upon weakened bone, and occurs when the elas-
tic resistance of a bone is inadequate to with-
stand normal activity. Sites most frequently 
affected are the sacrum, tibia, fibula, hip, verte-
bra and calcaneus, but this type of fracture can 
occur at virtually any skeletal site. Spontaneous 
insufficiency fractures appear most frequently 
in patients with rheumatoid arthritis, prolonged 
corticosteroid therapy, pelvic irradiation, bone 
metastasis, multiple myeloma and Paget’s dis-
ease. However, the most common cause of insuf-
ficiency fracture is postmenopausal osteoporo-
sis, mainly in the institutionalized elderly with 
prolonged history of immobility. Awareness is 
therefore heightened concerning occurrence of 
such fractures among the bedridden elderly.

Because spontaneous insufficiency fracture 
is difficult to detect by ordinary radiographic 
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follow-up period, 50% of patients had not recov-
ered their former level of self-sufficiency and 
25% had to be institutionalized. The 1‑year 
mortality in the study was 14.3% [6].

“Physicians generally pay attention to 
prevention of fragility fracture in the elderly, 

but not all physicians are aware that 
spontaneous insufficient fracture can develop 
among the fragile elderly with osteoporosis.”

With increasing life-expectancy, the number 
of fragile elderly has risen. In Japan, approxi-
mately 1.5% of elderly people aged 65 years and 
older were reported to be bedridden. Debilitated 
and bedridden elderly people are the most vul-
nerable to minor trauma leading to insufficiency 
fracture. It is clear that weightless environments 
due to prolonged bed rest have been shown to 
increase bone resorption and decrease bone 
formation, leading to increase in urinary cal-
cium excretion. A study investigating bone loss 
among those placed at horizontal bed rest for 
a period of 17 weeks demonstrated that per-
centage changes from baseline were 4.6, 3.6 
and 3.9% for bone mineral density (BMD) 
at the trochanter, femoral neck and spine, 
respectively [7]. According to a test in which 
25 male volunteers underwent 90‑day 6° head-
down tilted bed rest, proximal femoral BMD 
decreased continuously during the 90 days of 
the bed-rest period, reached a nadir at day 6 
after cessation of the bed rest and remained low 
until day 90 of the stop of the bed rest. Decrease 
in BMD was 5% at day 60 from the baseline. 
Bone resorption markers increased by approxi-
mately 60% at days 30–90 of bed rest  [8]. In 
this disuse osteoporosis, sudden increase in 
bone resorption was found with marked eleva-
tion of osteoclast number and bone formation 
was found to have decreased. 

Weightlessness also leads to drastic weak-
ening of muscle strength and muscle atrophy. 
Immobilization atrophy develops very quickly 
during the first days of muscle disuse. Muscle 
mass decreased 0.5–1% per day owing to pro-
longed bed rest or immobilization, and muscle 
strength decreased 50% at 3–5 weeks of bed 
rest [9]. Mechanical force, either in the form of 
gravity or muscular contraction, affects health 
of skeletal features: external architecture of the 
bone; inner architecture (e.g., trajectories of the 
cancellous bone); and quality of the bone itself 
as a biomaterial. Weightlessness thus directly 
affects both bone quality and mass through 
muscle atrophy and weakness.

Osteoporosis is an underdiagnosed disease at 
nursing facilities. While 70% of residents in such 
facilities are estimated to have osteoporosis, only 
13% are diagnosed with and treated for the con-
dition [10]. Osteoporotic fracture is one impor-
tant cause of bedridden elderly. It is necessary to 
detect osteoporosis among ambulatory elderly in 
nursing facilities and to initiate early treatment. 
Prevention of osteoporotic fractures leads to 
reduced numbers of bedridden elderly. In addi-
tion, a preventive approach should be discussed 
with bedridden patients. Several drugs have been 
introduced to prevent the bone loss observed in 
disuse osteoporosis and bed rest-induced bone 
loss. For example, bisphosphonates, agents most 
extensively used to prevent fragility fractures, can 
reduce fracture risk by up to 50% with long-term 
safety and tolerability. The compounds are inhibi-
tors of hydrolysis-resistant calcification and exhibit 
strong antiosteoclastic activity. In a 120‑day bed-
rest study performed in Russia, a 95% increase 
in trabecular osteoclasts was observed among 
the subjects without treatment with bisphospho-
nates, but trabecular osteoclasts decreased among 
treated subjects [11]. No reports exist regarding 
effectiveness of treatment with bisphosphonates 
for bedridden elderly to prevent insufficiency 
fracture, but treatment with bisphosphonates is 
already used extensively in paraplegic patients [12], 
long-term bedridden pediatric patients with cere-
bral palsy [13] and elderly men following stroke [14]. 
The study of paraplegic patients demonstrated 
that osteoclast number increased in the placebo 
group, but decreased in groups receiving bisphos-
phonate [12]. Treatment with bisphosphonates 
increased BMD and reduced hip fractures among 
disuse osteoporosis patients [13,14]. Treatment with 
bisphosphonates might therefore be effective in 
prevention of insufficiency fracture in bedridden 
elderly patients.

“Treatment with bisphosphonates increased 
BMD and reduced hip fractures among disuse 

osteoporosis patients.”

Physicians generally pay attention to preven-
tion of fragility fracture in the elderly, but not 
all physicians are aware that spontaneous insuf-
ficient fracture can develop among the fragile 
elderly with osteoporosis. In nursing homes, 
immobility and related complications are major 
problems. Caregivers, physicians and nurses 
should be as aware of this possible complication 
of spontaneous insufficiency fracture as they are 
of bedsores, infections and organ failure, all of 
which can arise due to a state of debilitation.



Editorial Fujiwara

397future science group www.futuremedicine.com

Spontaneous insufficiency fractures in the bedridden elderly Editorial

Bibliography
1	 World Health Organization Scientific Group. 

Prevention and Management of Osteoporosis 
(WHO Technical Report Series 921). WHO 
Press, Geneva, Switzerland (2003).

2	 Sloan J, Holloway G: Fracture neck of the 
femur: the cause of fall? Injury 13, 230–232 
(1981).

3	 Kane RS, Burns EA, Goodwin JS: Minimal 
trauma fractures in older nursing home 
residents. J. Am. Geriatr. Soc. 43, 156–159 
(1995).

4	 Takamoto S, Saeki S, Yabumoto Y et al.: 
Spontaneous fracture of long bone associated 
with joint contractures in bedridden elderly 
inpatients: clinical features and outcome. 
J. Am. Geriat. Soc. 8, 1439–1441 (2005).

5	 Martin-Hunyadi C Heltz D, Kaitenbach G 
et al.: Spontaneous insufficiency fracture of 
long bones: a prospective epidemiological 
survey in nursing home subjects. Arch. 
Gerontol. Geriatr. 31 207–214 (2000). 

6	 Taillandier J, Langue F, Alemanni M  
et al. : Mortality and functional outcomes 
of pelvic insufficiency fractures in older 
patients. Joint Bone Spine 70, 287–289 
(2003). 

7	 Leblanc AD, Schneider VS, Evans HJ et al.: 
Bone mineral loss and recovery after 17 weeks 
of bed rest. J. Bone Miner. Res. 5, 843–850 
(1990).

8	 Watanabe Y, Ohshima H, Mizuno K  
et al.: Intravenous pamidoronate 
prevents femoral bone loss and renal  
stone formation during 90-day bed rest. 
J. Bone Miner. Res. 19, 1771–1778 
(2004).

9	 Appell H-J: Muscular atrophy following 
immobilization. A review. Sports Med. 10, 
42–58 (1990).

10	 Zimmerman SI, Girman CJ, Buie VC et al.: 
The prevalence of osteoporosis in nursing 
home residents. Osteoporos. Int. 9, 151–157 
(1999).

11	 Chappard D, Petitjean M, Alexandre C et al. : 
Cortical osteoclasts are less sensitive to 
etidronate than trabecular osteoclasts. J. Bone 
Miner. Res. 6, 673–680 (1991).

12	 Chappard D, Minaire P, Privat C et al.: 
Effects of tiludronate on bone loss in 
paraplegic patients. J. Bone Miner. Res. 10, 
112–118 (1995).

13	 Iwasaki T, Takei K, Nakamura S et al.: 
Secondary osteoporosis in long-term 
bedridden patients with cerebral palsy. 
Pediatr. Int. 50, 269–275 (2008).

14	 Sato Y, Iwamoto J, Kanoko T: Resedronate 
sodium therapy for prevention of hip fracture 
in men 65 years or older after stroke. Arch. 
Intern. Med. 165, 1743–1748 (2005).

Financial & competing interests disclosure
The author has no relevant affiliations or financial involve-
ment with any organization or entity with a financial 
interest in or financial conflict with the subject matter or 
materials discussed in the manuscript. This includes 

employment, consultancies, honoraria, stock ownership or 
options, expert testimony, grants or patents received or 
pending, or royalties.

No writing assistance was utilized in the production of 
this manuscript.


