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Summary. Background and aim of the work: Given the high impact of proximal femur fractures (PFFs) on 
elderly patients and healthcare systems, the burden of contralateral PFFs might be overlooked. Aim of the 
study is to analyze the epidemiology and risk factors of contralateral proximal femur fractures. Secondary aim 
is to detect mortality rate differences in first and contralateral PPF. Methods: A population of 1022 patients ad-
mitted for proximal femur fractures in a single center was studied. Prevalence at admission as well as incidence 
of contralateral PFF during a 18 to 36 months follow-up was recorded. Epidemiology of contralateral PFF was 
studied recording number of events, time to second fracture and fracture type. Mortality at 1-year was recorded 
for all patients and compared between first and second PFF patients. Comorbidities, pharmacotherapy, BMI, 
MNA and SPMSQ were studied as possible risk factors. Results: Prevalence and incidence of contralateral 
PFFs were 9.4% and 6.5% respectively. Median time to second fracture was 12 months. One-year mortality 
of contralateral PFFs was significantly lower (20.5% vs 25.1%, p 0.003) than first PFF. Contralateral frac-
ture patients had a significantly lower BMI and a significantly lower proportion of malnourished patients. 
Conclusions: The incidence and prevalence of contralateral PFFs is relevant. Mortality of contralateral PFFs 
results to be lower than first PFF. Patients with higher BMI and malnourished patients have a lower risk of 
contralateral PFF. (www.actabiomedica.it)
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Background and aim of the work

Proximal femoral fractures (PFFs) are a relevant 
problem in developed countries. The high impact of 
these fractures on patients’ quality of life, social inde-
pendence and mortality is well known, as well as the 
relevant social and economic burden. The incidence of 
PFFs increases every year due to overall aging of the 
population and prevalence of osteoporosis. In Italy, the 
incidence of hip fracture for patients > 65 years old 
was of 77.8 per 10.000 in 2009, showing an increase of 
29.8% between 2000 and 2009 (1). These fractures are 
still the main indication for hospitalization and surgi-
cal treatment in the elderly (2-3).

The number of PFFs is rising despite the huge ef-
forts of global and local healthcare systems to identify 
risk factors and to develop new prevention and treat-
ment strategies. Besides high morbidity and mortality 
rates, patients who suffer from a PFF have an increased 
risk of undergoing a second fragility fracture, including 
a contralateral PFF (4). The incidence of contralateral 
PFF has been reported to be 2-5% within 12 months 
in some literature reports (4,5,6). Risk factors for con-
tralateral PFF still have to be clearly determined, pos-
sibly including dementia, cardiac disease, institutionali-
zation, vision impairment and respiratory disease (7, 8).

Aim of the study is to analyze the epidemiology 
and risk factors of contralateral proximal femur fractures 
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on a large cohort of PFF patients treated in a single 
center. Secondary aim of the study is to detect mortality 
rate differences in first PPF and contralateral PPF. 

Patients and method

The study population counts 1022 patients admit-
ted for PPF to the Orthopaedics and Traumatology 
Unit of Cattinara University Hospital in Trieste (Italy) 
between January 2016 and December 2017. Exclusion 
criteria were the following: patients aged < 65 years 
old, periprosthetic fractures, ipsilateral second fracture, 
pathologic fractures. 

Patients data were retrospectively analyzed 
through institutional medical records and registry data 
between January and June 2019.

For all patients, demographic data (age, sex) were 
registered. Prevalence of previous contralateral fracture at 
admittance was recorded. The incidence of contralateral 
fractures occurring during a period of 18 to 36 months of 
follow-up in patients who sustained the first PFF within 
the January 2016-December 2017 interval was also regis-
tered, together with the time interval occurring from first 
and second fracture. Data regarding fracture type (medial 
or lateral PFF) were registered in all contralateral fracture 
patients to assess whether the second fracture was of the 
same type as  the first fracture. 

Patients admitted with a contralateral fracture 
(Group A) or who underwent a contralateral fracture 
during follow-up (Group B) were grouped and data 
compared with unilateral fracture patients (Group C) 
to evaluate differences in mortality rate between unilat-
eral and contralateral fractures at one month and 1 year. 

For Group B and C more data were registered and 
compared in order to detect possible risk factors for 
contralateral fracture. Comorbidities were registered 
grouped into the following categories: hypertension and 
cardiac diseases (cardiac insufficiency, myocardial in-
farction, angina pectoris, arrythmia), respiratory diseas-
es (chronic obstructive pulmonary disease, chronic res-
piratory insufficiency), diabetes mellitus, renal and liver 
insufficiency, visual impairment, balance disorders, alco-
hol consumption, smoking. Regarding pharmacothera-
py, previous long term or high dosage systemic corticos-
teroid therapy was recorded, as well as pharmacological 

therapies for osteoporosis (Vitamin D and/or antire-
sorptive drugs) in use at admission. Patients were also 
divided according to body mass index (BMI), into three 
groups: underweight (BMI < 18.5), normal weight (BMI 
18.5-25) and overweight/obese patients (BMI > 25).  

Data regarding nutritional and mental status, respec-
tively evaluated with the Mini Nutritional Assess-
ment (MNA) and the Short Portable Mental Status 
Questionnaire (SPMSQ) at admittance, were recorded 
as well. According to MNA values patients were di-
vided into three groups: malnourished (score < 17),  
at risk of malnutrition (score between 17 and 23.5) and 
well-nourished (score ≥ 23.5).

Statistical analysis

The statistical analysis was performed using 
the SPSS software. The dichotomous variables were 
compared using the Fischer’s exact test. Categorical 
variables were compared using the chi-squared test. 
Quantitative variables were analyzed using the Mann-
Whitney U test. P values of < 0.05 were considered sta-
tistically significant.

Results

The study population counted 1022 patients, 795 
(77,8%) female and 227 (22,2%) male, median age  
85 yrs (range 65-107 yrs) (Table 1).

The prevalence of contralateral fractures at ad-
mittance was 9.4% (96/1022 patients, Group A). The 
incidence of contralateral fractures occurring during 
follow-up was 6.5% (60/926 patients, Group B).

The 866 patients who neither presented a con-
tralateral fracture at admittance nor developed a con-
tralateral fracture at follow up constituted Group C. 

The median (IQR) interval between the first and 
second fracture in Group B was 12 months. In detail, 
the second fracture occurred within 12 months in 28 pa-
tients (47%) and in 54 patients (85%) within 24 months. 

Most contralateral PFFs were of the same type as 
the first fracture (73.1%, 114/156). In detail, 61 out of 
79 (77.2%) were lateral fractures, while 53 out of 77 
(68,8%) were medial fractures. 
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Mortality of the whole study population was 4.1% 
(42 patients) at 30 days and 24.4% (249 patients) at 1 year. 
Comparing first and contralateral fractures (Table 2),  
mortality in Group C was 4.2% (37 out of 866) at 30 
days and 25.1% (217 out of 866) at 1 year, while mor-
tality in Group A + B was 3.2% (5 patients out of 156) 
at 30 days and 20.5% (32 of 156) at 1 year. Mortal-
ity rate at 1 year resulted to be significantly higher in 
Group C (p-value 0.03). 

Data regarding comorbidities, pharmacotherapy, 
BMI, MNA and SPMSQ, and for group B and C are 
resumed in Table 3. 

There was no significant difference between Group 
B vs C regarding age, gender, comorbidities, pharma-
cotherapy and SPMSQ. Conversely, significant differ-
ences were found for BMI and MNA. 

In detail, BMI resulted to be significantly higher 
in Group C both considering quantitative (p value =  
0.035) and categorical values (p value = 0.025) distribu-
tion (Table 3). According to MNA, the mean score of 
group B and C are similar, respectively 22.7 and 22.3, 
but categorizing the two population in the three groups 
(malnourished, at risk of malnutrition and well-nour-
ished) in Group C there was a significantly higher pro-
portion of malnourished patients (p value = 0.048) (Table 
3). Mortality at 1 year in malnourished patients was 47%.

Discussion

There is a lack of evidence about epidemiology, 
risk factors and outcome of contralateral PFFs. In the 

Whole population 
(n = 1022)

Group A  
(n = 96)

Group B  
(n = 60)

Group A + Group B 
(n = 156)

Group C  
(n = 866)

Age (mean) 85 85,8 84,5 85,6 83,8

Sex (M/F) 227/795 15/81 9/51 24/127 203/663

Table 1. Demographic data of 1022 patients (age > 65 years) admitted for proximal femur fracture in 2016-2017

Mortality Group A + B 
(n = 156)

Group C (866) P value

At 30 days 5 (3.2%) 37 (4.2%) 1.000
At 1 year 32 (20.5%) 217 (25.1%) 0.031

Table 2. Mortality rate among groups at 30-days and at 1 year 
after surgery

Group B  
(n = 60)

Group C 
(n = 866)

P value

Cardiologic diseases 33 526 0.581

Respiratory diseases 9 103 0.406

Diabetus mellitus 8 154 0.592

Renal/liver 
insufficiency

10 138 0.853

Visual impairments 19 339 0.404

Balance disorders 18 314 0.481

Alcohol consumption 12 240 0.288

Smoking 6 97 1.000

Corticosteroid 
therapy

3 22 0.203

Osteoporosis Treatment:

Vit D 8 67 0.132

Bisphosphonates 1 18 1.000

BMI (Body Mass Index): 

mean value 22,94 (16-33) 24,16 (12-39) 0.035

< 18.5 4 78

18.5-25 47 528 0.025

> 25 9 260

MNA (Mini Nutritional Assessment):

mean score 22,7(13-29,5) 22,3(5,5-30) 0.976

< 17 3 127

17-23.5 31 334 0.048

≥    23.5 26 405

SPMSQ (Short Portable Mental Status Questionnaire): 

mean score 4,3 (0-10) 3,7 (0-10) 0.115

0-2 errors 21 415

3-4 errors 16 148 0.183

5-7 errors 9 126

8-10 errors 14 177

Table 3. Analysis of variables between groups

present study, the cumulative incidence of contralateral 
PFF at final follow-up was 6.5%. However, the slight-
ly higher prevalence registered in the present study 
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(9.4%) might suggest the incidence to raise with longer 
follow-up. Indeed, the incidence of contralateral PFF 
raised consistently during follow-up, from 3.2% at one 
year to 6.5% at final follow-up. In the meta-analysis 
performed by Zhu et al. in the 23 studies analyzed the 
overall incidence of contralateral PFF was found to be 
8,5% in a period ranged from 9 months to 22 years (9). 
More recently, Muller et al. found an overall incidence 
of 10,4% in a cohort of 2296 patients at 10 years of 
follow up (10). However, there is no clear evidence on 
the ideal follow-up length required to detect a more 
reliable incidence value, which actually seems to vary 
between 5 and 11% (4, 11-21).

Nevertheless, a contralateral PFF was more likely 
to occur in the early period in many studies, reporting 
a higher incidence in the first 2 years (4,15,16). The 
present study data are in line with these findings, with 
more than 80% of cases occurred during the first 24 
months. 

In the present study most contralateral PFFs were 
of the same type as the first fracture, especially in lat-
eral fracture pattern. These data are consistent with 
other literature reports (5,13,16,17,20, 22-29), sug-
gesting that factors related to specific anatomic and 
gait aspects could more probably lead to a medial or 
a lateral fracture in different patients (25, 27, 29, 30). 

Given the high impact of PFF on patients and 
healthcare systems, the burden of contralateral PFF 
might be overlooked. However, literature data about 
outcome seem not to differ significantly between first 
and second PFFs. Mortality is reported to be compa-
rable after the first and second fracture in many stud-
ies, with some authors reporting lower mortality rates 
for contralateral fractures (21,22,31,32).The present 
study data are in line with this finding, with a sig-
nificantly lower mortality rate in contralateral PFFs at  
1 year (20.5% vs 25.1%, p-value 0.03). The reasons for 
this result might reside in the higher mortality rate 
after the first fracture in patients with severe comor-
bid conditions. Several studies have reported a high 
1-year mortality rate in these patients (33,34). This 
might lead patients in better conditions who survive 
the first event to have higher chances to survive the 
second event as well. Nevertheless, the impact of each 
single comorbidity on mortality has not been evalu-
ated in the present study. A better functional status 

in contralateral fracture patients compared with first 
fracture patients is similarly reported in literature 
(31,35-37). 

Gender is debated to be a possible risk factor for 
contralateral PFF, based on the clearly demonstrated 
higher risk of PFF in elderly women (8,38). The re-
sults of the literature on this topic are conflicting. A 
metaanalysis performed by Liu et al. (7) seem to con-
firm this hypothesis. However, in the present study no 
difference in contralateral PFF incidence was found 
according to gender. This result is consistent with 
many other studies (39-42). These conflicting findings 
are also reported for age and comorbidities. In detail, 
comorbid conditions were not found to be related with 
contralateral PFF in the present and in other stud-
ies (18,41,42). However, Chang et al. (8) revealed a 
significant association for both dementia and respira-
tory diseases with contralateral PFF. Mitani et al. (40) 
identified postoperative delirium, visual impairment 
and respiratory diseases as risk factors. Concerning 
mental status, SPMSQ score has been previously used 
to value the influence of cognitive status on outcome 
and mortality rate after a hip fracture (43,44), but not 
as risk factor for secondary PFF. Nonetheless, it was 
not significantly associated to contralateral PFF in the 
present study.

The association between high doses of corticos-
teroids and PFF is well known, due to reduction of 
bone mineral density (45,46). Likely, Shan et al re-
ported use of steroids as a significant predictor also for 
second hip fracture (47). Data retrieved in the present 
study could not confirm this statement, possibly due 
to the very low number of patients constituting the 
corticosteroid therapy group. Antiresorptive medica-
tions for osteoporosis treatment are an efficient pre-
ventative strategy for patients with high risk for con-
trolateral fractures (47-49). In the present study, no 
significant differences in osteoporosis treatment was 
noted between single or bilateral fracture patients. 
However, only treatment in use at admission was reg-
istered. Nonetheless, in literature the effective role of 
bisphosphonates in tertiary prevention of osteoporo-
sis remains unclear. In fact, some papers reported that 
bisphosphonates therapy may be protective against a 
secondary hip fracture (46,50), while others did not 
find any statistically significant correlation (28,51,52).
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Conversely, a higher BMI appears to be protec-
tive for hip fractures in many studies (53-55). Many 
theories have been proposed to explain this protective 
role of higher BMI. More sedentary subjects could be 
less likely to fall and sustain a fracture (56). The fat 
tissue covering the hip could have a cushioning effect 
(57,58). The higher levels of calcitonin and the greater 
production of estrogens by the adipocytes (59) may 
also play a role. Interestingly, higher BMI has been 
also recognized to be associated to a lower incidence 
of contralateral PFF by Berry et al. (35), probably 
for the same reasons. The results of the present study 
seem to confirm this finding, with contralateral frac-
ture patients having significantly lower BMI values. 
Similarly, contralateral PFF risk might be related to 
malnutrition. At our knowledge, MNA was not previ-
ously analyzed as possible risk factor for contralateral 
PFF. In the present study, MNA values demonstrated 
a significantly higher proportion of malnourished pa-
tients in Group C. Beside the considerations already 
discussed for BMI that might probably apply to nu-
tritional status, mortality rate should also be taken 
into account. In the present study, mortality rate at 
one year in malnourished patients was 47%. This is 
consistent with data found by Bell et al. and Zanetti 
et al. who found a poor nutritional status to be an in-
dependent predictor of mortality at 1 year after PFF 
(33,59). The high mortality rate of malnourished pa-
tients could have effectively affected the proportion of 
patients in which contralateral PFF could occur. 

Conclusions

Independent risk factors for contralateral PFF still 
have to be clearly determined. A higher BMI seems to 
be protective for contralateral PFF while malnutrition 
is negatively associated to contralateral PFF, probably 
due to high mortality rates after first fracture. Mortal-
ity in contralateral PFF results to be significantly lower 
with respect to first PFF at 1 year. 
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