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Introduction: the frequency of distal femur fractures in the elderly is rapidly increasing. A study of these
fractures was conducted in our center in order to evaluate the comorbidities and the mortality associated
with this entity.
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Material and methods: all the distal femur fractures by low energy in patients over 65 years old at a
tertiary center were included, between January 2010 and December 2016. Baseline characteristics, the
type of fracture, comorbidities, and functional status before admission, were collected. The relationship
of each of these variables to the final functional class, immediate and late complications and mortality
during the follow-up. Fifty-nine patients were included, with a median age of 85.3 years (IQR 78.6-91.6).
Fifty-one patients were women. In 10 patients, the fractures were atraumatic (postural change mainly in
non-walking patients), and in 54 of the cases were treated surgically (6 with retrograde intramedullary
nailing and 48 with lateral locking plate). The median time to surgery was 4.5 days (IQR 2-6) and 14
patients were operated within 48 hours. The median follow-up was 26.3 months.

Results: fourteen patients died during the first year of follow-up. Factors independently associated with
death during the first year after the fracture were: conservative treatment, and the inability to ambulate
before the episode. The absence of certain comorbidities, such as chronic heart disease, and cancer, and
an age under 80 years, behaved as protective factors.

Conclusion: low-energy distal femur fractures comprise a severe injury in the elderly and are associated
with high mortality. Surgical treatment showed better outcomes in terms of survival, with no significant
differences depending on the type of fracture, the type of implant or the median time to surgery.

© 2021 Published by Elsevier Ltd.

Introduction

The progressive increase in life expectancy and the subsequent
population ageing are responsible of the greater impact of frailty
among our patients [1-3]. The concept of frailty defines the bi-
ologic syndrome characterized by decreased functional reserve,
caused by a pooled decline of multiple physiologic systems, that
origins loss of homeostatic capability and higher vulnerability to
adverse events such as falls, fractures, disability, institutionaliza-
tion and death [4,5. Frailty prevalence in over 65 years-old people
is high, between 7 and 16%.

Fractures in the elderly implies an important clinical impair-
ment, worsening quality of life and functional status, as well as
higher mortality [6]. This fact has been largely studied in hip frac-
tures in the elderly [6-8], nonetheless, there is scarce literature
about lower limb fractures in other locations in frail patients, such
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as distal femur, despite the potential high risk of severe complica-
tions, including death.

Low energy distal femoral fractures in the elderly, despite being
less frequent than hip fractures, present a global incidence over 60
years-old of 43 and 217/100000/year in males and females, respec-
tively, and is progressively increasing [9,10]. The aim of the herein
study is to assess mortality in distal femur fractures in the elderly
and to identify demographic and clinical risk factors associated, in
order to improve our knowledge about this subgroup of patients in
this clinical setting.

Patients and methods

This is a retrospective observational study with consecutive
data collection from digital medical records, surgical protocols, and
imaging studies. Our study population included all 65-year-old pa-
tients or older. A total of 59 patients diagnosed with low-energy
distal third femur fractures were evaluated in the period from 1%t
January 2010 to 315t December 2016, in a single tertiary hospi-
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Charlson Comorbidity Index (abbreviated version) = Score
Brain vascular disease 1
Diabetes mellitus 1
Chronic Obstructive Pulmonary Disease 1
Chronic heart failure/ Ischemic heart disease 1
Dementia 1
Peripheral vascular disease 1
Chronic kidney disease (dialysis) 2
Cancer 2
Total =

Fig. 1. Charlson Comorbidity Index (CCI) (abbreviated version) [11]

tal. The study protocol was previously approved by the local ethics
committee of our center.

Demographic variables such as sex and age at diagnosis were
collected and analyzed, as well as clinical and pre-fracture func-
tional class-related variables. For the assessment of the ambulation
status, the FAC (Functional Ambulation Classification) [11] score
was used and patients were classified into two groups according
to their mobility: independent (FAC > 2) or dependent (FAC < 2).
Moreover, ASA (American Society of Anesthesiologists) scale was
used to evaluate surgical risk: low risk (ASA I), moderate risk (ASA
II), high risk (ASA III) and very high risk (ASA 1V).

From a clinical point of view, main comorbidities were collected
[stroke, diabetes mellitus, chronic obstructive pulmonary disease
(COPD); heart disease (including heart failure and ischemic heart
disease), dementia, peripheral artery disease, chronic kidney dis-
ease, and active cancer], as well as the most relevant medical treat-
ments, including the use of anticoagulant therapies. Abbreviated
Charlson Comorbidity Index (CCI) (Fig. 1) (was used for the clinical
assessment of the patient) [12]. The median age at diagnosis was
85.3 years (IQR 78.6-91.6), 51 cases of 59 were female. During the
follow-up, a progressive increase in cases per year was observed,
from the initial 5 cases in 2010 to 11 in 2016. The baseline charac-
teristics are including in Table 1.

According to the characteristics of the fracture, the injury mech-
anism (low-energy trauma or fractures without trauma, in particu-
lar, those related to postural changes in non-walking patients) was
evaluated. The presence of joint extension, the association with a
previous implant (knee prosthesis, hip prosthesis or femoral os-
teosynthesis), and the presence of joint stiffness in the knee and/or
hip were evaluated. The injury mechanism, in 10 patients it was
unknown, compared to the other 49 patients who had presented a
low-energy fall from their standing height. Fifty patients had previ-
ous pathology in hips or knees with loss of mobility, and in 17 pa-
tients’ fractures were adjacent to a total knee prosthesis, a femoral
stem of a total hip prosthesis, or a proximal femur osteosynthe-
sis device. According to the type of fracture, only 8 cases had joint
extension, the remaining fractures were located in supracondylar
region or in diaphysis of distal femoral third. Regarding the injury
mechanism, in 10 patients it was unknown, compared to the other
49 patients who had presented a low-energy fall from their stand-
ing height. Fifty patients had previous pathology in hips or knees
with loss of mobility, and in 17 patients’ fractures were adjacent

Table 1
Baseline characteristic and comorbidities
n (N = 59)

Sex -women 51
Age > 80 years old 40
Dementia 29
Heart disease* 22
Diabetes mellitus 21
COPDY 10
Stroke 8
Active cancer 5
Chronic renal insufficiency 2
Anticoagulated 12
Charlson’s index > 3 14
Non-walk before injury 23
Non-traumatic fracture 10
Joint fracture 8
Peri-implant fracture 17
Knee | hip stiffness 50

* Ischaemic heart disease +/- chronic heart
failure, fChronic obstructive pulmonary dis-
ease

to a total knee prosthesis, a femoral stem of a total hip prosthesis,
or a proximal femur osteosynthesis device. According to the type
of fracture, only 8 cases had joint extension, the remaining frac-
tures were located in supracondylar region or in diaphysis of distal
femoral third.

As regards the previous clinical status, a high percentage of co-
morbidities was observed. All the patients had at least one comor-
bidity, and in 18 cases, had three or more. According to this find-
ing, CCI was 0-1 (null) in 34 patients, 2 (low) in 11 patients, 3
or higher (high) in 14 patients. The most prevalent chronic dis-
eases associated with distal femur fracture was cognitive impair-
ment, which affected 29 patients, followed by chronic heart failure
and/or ischemic heart disease in 22 patients. Regarding baseline
medication, oral anticoagulation was present in 12 patients. The
rest of chronic diseases are shown in Table 1.

In terms of previous functional status, 23 patients were not able
to walk before the fracture (FAC scale score < 2). The rest of pa-
tients were independent to walk, with or without any kind of aid.

In terms of treatment, patients were divided into two groups:
those with conservative medical management, and those who un-
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derwent surgical treatment. The final decision to perform or not a
surgical procedure was made in multidisciplinary teams, consider-
ing clinical status, surgery risk and also families’ wishes and opin-
ions. In those in which surgical treatment was performed, the type
of osteosynthesis (locking plate or endomedular nail), the time to
surgery, as well as intraoperative complications, were evaluated.

Regarding the hospital stay, the length of admission and the
presence of complications (need of blood transfusion, readmission
in the first month, and/or death in the first month) were collected.
During the follow-up, the overall survival time after the fracture
was assessed.

For the statistical analysis, categorical variables were repre-
sented as frequency and percentage, and continuous variables, in-
cluding follow-up, as median and interquartile range (IQR). Cat-
egorical variables were compared by x?2 test or Fisher's exact
test. When comparing quantitative and qualitative variables, non-
parametric tests were applied, such as a Mann-Whitney U test in
case of qualitative variables with two categories and a Kruskal-
Wallis rank test in case of more than two categories. Finally, the
survival analyses were carried out based on Kaplan-Meier analy-
ses by log-rank? nonparametric test, assessing mortality during the
follow-up, and Cox regression were performed to evaluate the in-
fluence of independent variables in survival. All tests were two-
sided and differences were considered statistically significant at P-
values.

Results
Treatment, hospital admission and readmission

Surgery was performed in 54 patients. Six out of these 54 cases
were treated by closed reduction and retrograde intramedullary
nailing, while the other 48 cases were treated by open reduction
and internal fixation with lateral locking plate. The median time to
surgery was 4.5 days (IQR 2-6). It was performed within the first
48 h in 14 patients.

In terms of surgical risk according to the ASA Scale, it was high
(ASA 1II) in 32 cases followed by moderate (ASA II) in 20 pa-
tients, low (ASA I) in 4 patients, and very high (ASA IV) in 3 pa-
tients. Perioperative anemia was the most frequent complication
with 42 patients requiring red blood cells transfusion, followed
by acute surgical wound infection in 4 patients. One out of this
four cases required total knee replacement, and other one, ampu-
tation at the middle femoral third. Other complications recorded
during the hospital stay were: urinary tract and respiratory in-
fection (3 and 4 patients, respectively), bronchoaspiration (2 pa-
tients) and 4 in-hospital deaths. Seven patients required surgical
re-intervention: four cases because of infection or dehiscence of
the surgical wound, two cases with aseptic pseudoarthrosis, and
one case because of intolerance to locking plate.

The median hospital stay was 11 days (IQR 7-18.8), and the me-
dian of days from admission to surgery was 4.5 days (IQR 2-6).
During the first post-operative month, 7 patients were readmitted
to hospital due to local complications of the surgical wound in 4
cases, or other non-surgical complications (3 cases).

Follow-up and mortality

The median follow-up was 26.3 months (IQR 5.6-4.8). At the
end of follow-up, 31 patients had died. Regarding the cumulative
mortality rate, 5 patients had died after the first month, 7 patients
after the third month, 12 patients at 6 months, and 14 patients at
the end of the first year. Thirty-one had died at the end of follow-
up. The estimated median survival time was 48.8 months (95% Cl
37-60).
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Table 2
Mortality risk factors
Survivor (n) Deceased (n) P value

Age > 80 years 14 26 0.006
Stroke 2 6

Diabetes mellitus 9 12

Heart disease* 6 16 0.016
COPDf 3 7

Dementia 10 19 0.044
Chronic renal insufficiency 0 2

Active cancer 0 5

Anticoagulated 5 7

Charlson’s index > 3 3 11 0.025
Surgical treatment 28 26 0.034
Non-surgical treatment 0 5 0.034
Surgery < 48 h 9 5

Non-traumatic injury 26 23

FAC < 2 5 18 0.002
Joint fracture 4 4

Peri- implant fracture 11 6

* Ischaemic heart disease +/- chronic heart failure, fChronic obstructive
pulmonary disease

The differences between groups (survivors and non-survivors)
in terms of demographic and clinical variables are summarized in
Table 2. As shown in this table, some comorbidities such as the
presence of chronic heart failure and/or ischemic heart disease,
active cancer, cognitive impairment, and subsequently, a CCI > 3,
were more frequent among those patients who died.

Regarding functional status, there were significantly more pa-
tients unable to walk who died than those who were independent
(78.3 versus 36.1%, p 0.002).

The proportion of patients who died was higher among those
who received conservative medical management, in contrast to
those with surgery [(100%) versus (48.1%); p 0.034]. There were no
significant differences according to the injury mechanism, the type
of fracture, the type of osteosynthesis, or the time to surgery.

To assess the prognostic differences in terms of mortality ac-
cording to the treatment received (surgical or non-surgical), sur-
vival analyzes were performed. Significant differences were found
depending on the type of treatment, with higher mortality for
those patients with a conservative management [100% vs. 48.1%;
p < 0.001]. The Kaplan-Meier analysis is represented in Fig. 2.

However, in order to evaluate the association to other risk fac-
tors for mortality in patients with supracondylar femoral fractures,
a multivariate analysis was performed according to a Cox regres-
sion model.

In this model, patients with non-surgical management had an
increased risk of mortality [HR 3.2 (CI 1.0-9.9); p 0.043). as well as
those who were not able to walk independently before the fracture
(FAC < 2) [HR 4.1 (CI 1.7 -9.9); p 0.002]. The absence of ischemic
heart disease and/or chronic heart failure [HR 0.4 (CI 0.2-0.9; p
0.025)], active cancer [HR 0.3 (CI 0.09-0.8; p 0.024)], and ages un-
der 80 years [HR 0.3 (HR 0.1-0.9; p 0.032)] behaved as protective
factors in terms of mortality.

Discussion

Distal third femur fractures comprise between 3.0 and 6.0 % of
all femur fractures [9,12], most of which are due to low-energy
trauma in elderly patients. High mortality rates have been reported
in the first month, sixth month, and after the first year (6.0%, 18%
and 38.0%, respectively) [12,13], figures that are similar or even
higher than hip fractures [6,8,14].

Currently, the incidence of this kind of fracture has increased
[10], due to its adjacent location to knee prostheses and the
femoral stem of hip prostheses, as well as the progressive increase
in life expectancy and a greater impact of frailty. Subsequently,
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Fig. 2. Cumulative survival depending on the type of treatment (surgery in red versus conservative management in blue).

there is a new profile of patients, who are characterized by a re-
markable hip and knee stiffness [15]. These fractures are the most
common spontaneous fractures in institutionalized patients [16],
especially in those unable to walk [15].

When comparing our results in terms of mortality at one
year (23.7%), it is lower than in the majority of previous studies
[14,17,18], except in the case of Myers et al, who described a mor-
tality of 13.4% in the first year [19].

The good results in terms of survival of our study are related to
the high proportion of surgically-managed patients [54 out of 59
patients (91.5%)], with a median time to surgery of 4.5 days. These
results are improved by Myers et al, who have only included pa-
tients treated surgically, in which surgery was performed within
the first 24 hours in 83% of cases. In those series with a higher
proportion of conservatively-managed patients, 12-month mortal-
ity rises significantly (34.1% and 38.0% in the series of Jennison
et al, and Jordan et al, respectively) [14,18].

In our series, those patients who did not received a surgical
treatment had poor outcomes in terms of survival, having died all
of them before the sixteenth month of follow-up. These results do
not differ significantly from those of Larsen et al, where the risk
of mortality in conservative management compared to surgical, in-
creased 2.8 times (CI 1.41-5.54; p 0.03) [17]. Considering these re-
sults, surgical treatment seems to be the preferred option for the
treatment of low-energy distal femur fractures in elderly patients;
nevertheless, a previous individualized assessment is required.

According to our results, a better prognosis in terms of survival
is seen in those patients without chronic heart disease, active can-
cer, and in patients under 80 years. Different authors have deter-
mined several variables as possible predictors of mortality in this
subgroup of patients, such as heart failure, dementia and chronic
kidney disease [14,19,20], including both the ASA scale and the CCI,

as useful tools in the assessment of patient’s frailty [18,20]. Simi-
larly, to other studies [15,20], we have found significant differences
between the presence of a CCI > 3 and mortality, compared to hav-
ing a CCI < 3 (11 out of 14 patients died, compared to 20 out of
45, respectively, p = 0.025).

According to prior functional status, patients with a FAC < 2
showed a higher risk of mortality [HR 4.1 (1.7-9.9); p 0.002)]. It is
particularly important to assess the risk and benefit of any kind of
intervention in this subgroup of frail patients.

Regarding the type of fracture or the time to surgery, we have
not found significant differences. Streubel et al, described a higher
mortality in patients with periprosthetic knee fractures compared
to those of the native femur (46.0 % vs 30.0 %, (HR 3.21, p 0.005)
[20]. However, Kammerlander et al or Myers et al, did not find sig-
nificant differences either [13,19].

In terms of time to surgery, early surgery could be theoreti-
cally beneficial to avoid complications, to improve functional re-
covery and to decrease mortality, nonetheless, results in literature
are controversial. Myers et al [19] described a reduction in mortal-
ity at 30 days, 6 months and one year depending on the surgery
timing [11.0% of mortality in early surgery (< 48 h) versus 25.0% in
late surgery (> 48 h) [19]. On the contrary, as in our study, other
authors did not find significant association between mortality and
time to surgery [13,17,21,22].

Depending on the type of implant used in surgery, similarly to
our study, most studies have not shown significant differences in
terms of survival or biomechanical superiority with the use of nail-
ing versus open reduction and internal fixation with lateral plate
[13,17,23,24].

The main limitations of our study are based on the low sample
size, which the consequent lower statistical power, as well as those
intrinsic to its retrospective design.
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Conclusions

Low-energy distal fractures of the femur comprise a severe kind
of injury in the elderly associated with a high associated mortal-
ity. A series of indicators of poor prognosis for survival have been
observed, especially those related to frailty such as the FAC score,
the CCI, the ASA scale, and the presence of other comorbidities.

As regards the therapeutical management, those patients in
which surgery was performed, showed better outcomes in terms
of survival, with no significant differences depending on the type
of fracture, the type of implant or the median time to surgery.
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