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Summary
Introduction and objetives: Humeral fragility fractures represent an important complication of osteoporosis as they
rank the third most prevalent in individuals over sixty years old. Our study aims to analyze the prevalence and treatment
of the humeral fragility fractures in a tertiary referral hospital.
Patients and methods: Retrospective study of those patients presenting humeral fragility fractures who attended a tertiary
referral hospital during 2013.
Clinical and epidemiological variables were collected, and the incidence of new fractures and that of mortality was analyzed
over a three‐year period.
Results: 248 humeral fragility fractures were analyzed. 81% of the patients were women whose average age was 71
years. 28.2% of the patients have suffered a previous fracture and 20.2% of them suffered one at a later time. 12.5%
had been previously diagnosed with osteoporosis and only 9.2% got this bone metabolic condition diagnosed after frac‐
turing the humerus. 18% of patients passed away during the follow‐up period.
Conclusion: In our area of expertise, humeral fragility fractures are followed by a low percentage of underlying osteo‐
porosis cases being diagnosed and treated, what may be the trigger to a rise in the risk of new fractures.
Key words: humeral fracture, osteoporosis, mortality.

INTRODUCTION
The humeral fragility fracture is an important conse‐
quence of osteoporosis. It constitutes 5% of all osteopo‐
rotic fractures and is the third most frequent non‐vertebral
fracture in individuals over 60 years of age after hip frac‐
tures and those of the distal radius1. Compared with the
general population, patients with a proximal humeral frac‐
ture present a higher mortality rate in the first year, the
risk being five times higher during the first month after
the fracture2.
Several studies have been published into the risk fac‐
tors linked to vertebral or hip fractures while the lack of
studies about humeral fractures as indicators of osteo‐
porosis stands out. Thus, in the Reykjavik Study Fracture
Register, 9,504 osteoporotic fractures were analyzed
and 3,616 patients who showed new major fragility frac‐
tures were screened. This led the researchers to propose
that the risk of suffering a recurring fracture changed
according to age, gender and the place where the pre‐
vious fracture was located, therefore posing a higher risk
of suffering vertebral and hip fractures than that of hu‐
meral or wrist fracture3. Humeral fracture is not usually
related to osteoporosis in standard clinical practice. So

a limited of antiosteoporotic drugs are prescribed post
fracture, as some retrospective studies report4,5.
The aim of the present study was to analyze the cli‐
nical and epidemiological characteristics, and manage‐
ment, of the patients presenting humeral fragility
fractures and the incidence of new clinical fractures. We
also report their mortality rate over the three‐year fo‐
llow‐up period.

PATIENTS AND METHODS
A retrospective and descriptive cohort study was carried
out of all patients aged 45 or over, diagnosed with hu‐
meral fragility fractures at the Marqués de Valdecilla
University Hospital (HUMV) during 2013. It is a tertiary
referral university hospital assisting a population of
350,000 inhabitants in Cantabria. Humeral fractures
were identified through the center's Clinical Documen‐
tation and Admission Service database, using the code
CIE9‐MC 812 (812.0; 812.1; 812.2; 812.3). In addition,
a follow‐up of the cases was carried out, through medi‐
cal records, from the moment of the humeral fracture
until December 31, 2016, to analyze the development of
new fractures and all‐cause mortality.
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Initially 337 patients with humeral fractures were
identified. Of this group, 89 were excluded from the analy‐
sis because they presented high‐energy traumatic fractu‐
res (n=79) or because of the absence or loss of clinical
data in the first episode or during follow‐up (n=10).
The following variables were analyzed: age, gender,
age at menopause, body mass index (BMI) (kg/m2), smo‐
king habit (smoker, non‐smoker or ex‐smoker), alcohol
habit (consumption of more than 30 g of ethanol per day,
less than 30 g or ex‐drinker), diseases with influence over
or related to bone metabolism (hyperthyroidism, hyper‐
parathyroidism, malabsorptive syndromes such as celiac
disease or inflammatory bowel diseases, rheumatoid
arthritis, metastatic neoplastic disease or hematological
neoplasms), chronic treatment with corticosteroids (≥7.5
mg per day for more than 3 months), risk factors associa‐
ted with falls, both intrinsic (visual, gait and balance dis‐
turbances) and extrinsic (use of benzodiazepines or
hypotensive drugs), existence of previous fractures unre‐
lated to the skull or face (vertebral fracture, in the hip, ra‐
dius or other locations), existence of previous multiple
fractures, history of hip fracture in a first‐degree relative
or, previous diagnosis of osteoporosis, previous treatment
for osteoporosis (calcium and vitamin D supplements,
bisphosphonates, selective estrogen receptor modulators
‐SERM‐, teriparatide, denosumab, strontium ranelate),
date of the humeral fracture, location of the humeral frac‐
ture (proximal or diaphyseal), treatment of the fracture
(surgical or orthopedic), subsequent diagnosis of osteo‐
porosis, performance of bone densitometry and result if
affirmative (bone mineral density ‐BMD‐ in g/cm2 and T

index), subsequent treatment for osteoporosis, new frac‐
tures after the humeral fracture (vertebral fracture, in the
hip, radius or other locations), refracture of the same hu‐
merus, and finally, death within 3 years after the initial
fracture and date of the same.
For the statistical data analysis, a descriptive study
was carried out. Qualitative variables were expressed as
frequencies, number and percentage, and quantitative
variables as mean and standard deviation (SD). The data
were collected anonymously through an individualized
registration code. A level of p<0.05 was considered sig‐
nificant.

RESULTS
248 patients with humeral fragility fractures were inclu‐
ded in the analysis. Table 1 summarizes the main clinical
and epidemiological characteristics of the cases analyzed.
The mean age was about 71 years and 81% of the
fractures occurred in women. The mean age at meno‐
pause was 49 years and the mean BMI was 28 kg/m2, in‐
dicator of overweight.
It should be noted that a high percentage of the pa‐
tients took drugs associated with an increased risk of
falls, benzodiazepines being the most common, followed
by antihypertensive drugs. Diseases with an effect on
bone metabolism were also evaluated, finding that 11%
suffered from any of them.
Almost a third of the patients had suffered previous
fractures (excluding skull, facial, or hand and foot frac‐
tures), the most frequent being those of the hip and the
distal radius. In addition, about 14% had presented frac‐

Table 1. Clinical and epidemiological characteristics of patients with humeral fragility fractures (n=248)
Variable
Age (years), mean ± SD

N (%)
70.9 ± 14.4

Women

201 (81)

Age at menopause (years), mean ± SD

48.5 ± 4.8

Body mass index (kg/m2), mean ± SD

28 ± 5.7

Active smoking

44 (18)

Alcohol consumption >30 g/day
Benzodiazepine use
Chronic corticosteroid therapy
Diseases related to bone metabolism:

39 (16)
74 (29.8)
8 (3.2)
28 (11.3)

‐ Hyperthyroidism

8 (28.6)

‐ Metastatic disease

6 (21.4)

‐ Malabsorptive syndromes

5 (17.9)

‐ Rheumatoid arthritis

5 (17.9)

Intrinsic risk factors for falls:

82 (33.0)

‐ Visual disturbance

10 (12.2)

‐ Altered gait and balance

72 (87.8)

Previous fractures:
‐ Hips
‐ Vertebral

69 (28.2)
15 (19.5)
4 (5.2)

‐ Colles fracture

7 (9.1)

‐ Other locations

43 (66.2)

‐ More than one fracture

34 (13.7)

Patients with previous antiosteoporotic treatment

31 (12.5)

Patients with calcium and vitamin D supplements

25 (10)
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addition, 2 patients under treatment with bisphospho‐
nates died during follow‐up, 1 patient had received full
treatment with teriparatide for two years, and 1 patient
had been treated for one year with denosumab without
specifying the reason for its suspension. In 6 patients,
the reason why the previous treatment had been suspen‐
ded was not reflected. In none of these 17 patients was
the need to initiate treatment for osteoporosis raised in
their medical records at the time of the humeral fracture
despite being all of them diagnosed with osteoporosis.
Treatment was restarted after the humeral fracture
in 20 patients (12 with bisphosphonates, 6 with deno‐
sumab and 2 with teriparatide). Besides, calcium in com‐
bination with vitamin D was prescribed to 46 patients.

tures in more than one location. It is noteworthy that in
only 0.4% of the cases’ medical history a hip fracture in
a first‐degree relative was registered.
Table 2 shows the management of patients with hu‐
meral fracture and the follow‐up variables analyzed. Du‐
ring this follow‐up period, one fifth suffered a new
fracture and about 18% died within 3 years after the in‐
itial humeral fracture.
The changes in antiosteoporotic treatments after hu‐
meral fracture are shown in table 3. 31 patients had a pre‐
vious diagnosis of osteoporosis and had received
treatment, 23 patients had been treated with bisphospho‐
nates, 3 with denosumab, 2 with teriparatide, 2 with
strontium ranelate and 1 with a SERM. It is worth noting
that out of the 31 patients previously treated for osteo‐
porosis, in 17 of them (more than half) it was interrupted
or not restarted after the humeral fracture. It was obser‐
ved that in 7 patients who had received a treatment with
oral bisphosphonates for 10 years, it was suspended, wi‐
thout restarting, after suffering the humeral fracture. In

DISCUSSION
We have analyzed a retrospective cohort of 248 patients
with humeral fragility fracture, who had a 3‐year follow‐
up. After the humeral fracture, a low percentage of them
were diagnosed and treated for underlying osteoporosis.

Table 2. Follow-up and subsequent management of patients with humeral fragility fractures (n=248)
Variable

N (%)

Proximal humeral fracture

220 (88.7)

Orthopedic treatment

143 (57.7)

Patients with antiosteoporotic treatment after humeral fracture:

34 (13.7)

‐ Patients with de novo started treatment

20 (9.2)

Patients with calcium and vitamin D supplements

46 (18.5)

Posterior fractures:

50 (20.2)

‐ Hips

15 (30.0)

‐ Vertebral

13 (26.0)

‐ Colles fracture

5 (10.0)

‐ Other locations

17 (34.0)

‐ More than one fracture

5 (2.0)

Humeral refracture

3 (1.2)

Death during the 3 years of follow‐up

44 (17.7)

Table 3. Changes in antiosteoporotic treatment in patients previously diagnosed with osteoporosis and initial
treatment in patients without a prior diagnosis
Previous treatment

Post treatment

N*

Bisphosphonates

Bisphosphonates

8

Bisphosphonates

Teriparatide

1

Bisphosphonates

‐

14

SERM

‐

1

Teriparatide

Denosumab

1

Teriparatide

‐

1

Denosumab

Denosumab

2

Denosumab

‐

1

Strontium

Teriparatide

1

Strontium

SERM

1

‐

Bisphosphonates

12

‐

Denosumab

6

‐

Teriparatide

2

*: number of patients receiving treatment before and after the humeral fracture; SERM: selective estrogen receptor modulators.
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More than 80% of all humeral fractures occurred in
women. In this sense, Chu et al.6 observed that humerus
fractures are 3 to 4 times more common in women, findings
similar to those published by Clinton et al.7 The patients’
mean age (71 years) is similar to that published in previous
studies reporting age ranges between 64 and 79 years8‐11.
Mean BMI of 28 kg/m2 describes an overweight popu‐
lation. This is an interesting fact, since overweight and
obesity represent a risk factor for suffering a humeral
fracture, but their relation with other osteoporotic frac‐
tures, such as that of the hip, is less clear as hip fractures
are usually linked to low weight12. Regarding toxic habits,
nearly 20% of the patients were active smokers and con‐
sumed more than 30 g of ethanol per day (maximum
limit recommended by the World Health Organization in
men, being 20 g that in women). These proportions were
very similar to the 28% and 15%, respectively, reported
by Roux et al.13, which highlights the need to spend time
and resources on promoting health and healthy habits as
a fundamental part of the treatment of osteoporosis.
Regarding the consumption of drugs at the time of the
humeral fracture, the high percentage of people under
treatment with benzodiazepines is surprising. This
pharmacological group is widely prescribed in standard
practice, and its use has been related to an increased risk
of falls, and consequently, of fractures14.
A relevant percentage of patients with humeral frac‐
tures, nearly a third, had already presented a previous
fracture and 20% suffered a subsequent fracture. In
terms of distribution, 15 patients had already had a hip
fracture, while another 15 had a hip fracture in the fo‐
llow‐up period. 47% of these occurred during the first
year after the initial humeral fracture. About this, Clinton
et al.7 have reported that a fracture of the proximal limb
of the humerus increases the risk of hip fracture in more
than 5 times during the first year, but it does not seem
to be linked to a significant increase in subsequent years.
These data are interesting since the humeral fracture is
presented as an opportunity to optimize prevention of
subsequent fractures in these patients.

Treatment and diagnosis of osteoporosis prior to the
humeral fracture was limited (12.5%). This figure is
consistent with the 19% published by Piple et al.4, who
studied a retrospective cohort of 1,700 patients aged 50
or over with humeral fracture between 2008 and 2014.
However, it should be emphasized that only 20 of the
217 of our patients who did not receive antiosteoporo‐
tic treatment, 9.2%, were diagnosed with osteoporosis
and treated after the initial humeral fracture. This per‐
centage is somewhat higher than the 5.5% reported in
a retrospective national study in which 11,609 patients
aged 50 or over with a humeral fracture were analyzed5.
This reflects that, in standard clinical practice, this type
of fracture continues to be a poorly considered entity
when it comes to prescribing a treatment for osteopo‐
rosis. Furthermore, it is far behind other major fractures,
such as vertebral or hip fractures, which are also often
undertreated5,15.
Regarding mortality, in a study carried out in patients
over 16 years of age presenting humeral fractures, an
even greater risk of mortality in men was observed than
that reported after a hip fracture16. We cannot compare
these data with our study as the age group and the gen‐
der distribution were different. A study carried out in
Korea in individuals over 50 years of age with a proximal
humeral fracture during the period 2008‐2012, showed
an annual percentage of mortality in men of between
8.5% and 10.8%, and in women of between 6.4% and
7%17.
Limitations of the study are its retrospective design,
the study scope restricted to a single center, the lack of
data into the causes of mortality and the influence of co‐
morbidities on it.
In conclusion, humeral fragility fractures are follo‐
wed, in our field of expertise, by a low percentage of
diagnosis and treatment for underlying osteoporosis,
which may trigger an increased risk of new fractures.
The humeral fragility fracture is a major osteoporotic
fracture and specific antiosteoporotic treatment should
be initiated to minimize it.
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