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Abstract

Purpose Epidemiological and clinical parameters according to the Parker-Palmer Index (PPI) have not been specifically
studied as predictors of re-fracture time in patients over 65 years old with contralateral hip fracture. The main purpose of
this study was to assess whether these parameters could represent a prognostic factor in this population.

Methods This retrospective study included all consecutive patients older than 65 years that suffered from a proximal femoral
fracture, 31 according to Association for Osteosynthesis/Orthopaedic Trauma Association classification, treated at our unit
between Feb 1st 2019 and Feb 1st 2020.

Results This study enrolled 387 patients. Thirty-seven of them had already incurred a contralateral hip fracture: seven males
and 30 females. The median time between the first and second hip fractures was 3.5 years. This study revealed that increasing
age (p=0.003), male sex (p=0.029) and a PPI value > 5 between the first and second hip fracture (p =0.015) are risk factors
associated with a contralateral hip fracture in the first three years after the first episode. There were no statistically significant
differences regarding anti-osteoporotic therapy and the anatomic site of the first hip fracture episode.

Conclusion The results of the present study suggest that several risk factors have a crucial role in hip re-fracture time in

patients over 65 years old.

Keywords Contralateral hip fracture - Proximal femoral fracture - Risk factor - Re-fracture time

Introduction

Proximal femoral fractures are among the main causes of
disability in the elderly. A large proportion of the patients
who undergo a femoral fracture lose part of their independ-
ence in daily activities, becoming bedridden, suffering from
prolonged hospitalization, needing long-term care in facili-
ties or requiring a walking aid. Another important factor to
consider is the mortality rate in this population: 10% at one
month from surgery and up to 35% at the end of the first
year [1-3].

A hip fracture is often the initial presentation of underly-
ing osteoporosis and affected patients should be considered
at risk of developing other fragility-related fractures, includ-
ing those of the contralateral hip. According to a recent
study by Balasubramanian et al., most of the contralateral
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fractures occur within a 12-month timespan [4]. There is a
marked discrepancy between authors regarding the occur-
rence rate of contralateral hip fracture, with some reporting
an incidence of 2.7% at one year and approximately 7.8% at
8.5 years [5]. Other studies concluded that the cumulative
incidence is approximately 9% at one year and 20% after
five years [6]. The occurrence of contralateral fractures may
be related to the mortality rate in these patients. According
to different authors, mortality rates at one and five years
were 15.9 and 45.4%, respectively, whereas mortality rates
in patients who suffered previously from contralateral hip
fracture were 24.1 and 66.5%, respectively, at one and five
years since the second event [7, 8]. The fracture site and pat-
tern of the second episode on the contralateral limb appeared
to be similar to that of the first episode [9].

Risk factors for contralateral hip fractures have been thor-
oughly assessed. Juhasz et al. [10] demonstrated that liv-
ing in a capital city, hip arthroplasty after the first episode,
female sex and older age were all risk factors for a contralat-
eral hip fracture. A meta-analysis by Zhu et al. [11] indicated
a higher risk of contralateral hip fracture in patients who
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were female, living in institutions, visually impaired, liv-
ing with dementia or Parkinson’s disease or suffering from
cardiovascular or respiratory diseases. Identification of high-
risk groups is crucial for the development of preventive strat-
egies. Fast mobilization after hip fracture is one of the most
important factors affecting mortality after surgery.

In some studies, the PPI has proven to be a valid meas-
urement of hip fracture patient mobility and a predictor of
mortality with high inter-test reliability [12, 13]. The index
is a measurement of the patient’s mobility indoors, outdoors
and during shopping that can be easy to investigate at hos-
pital admission and follow-up controls [14, 15]. Further-
more, Pedersen et al. demonstrated a strong correlation of
the Parker-Palmer Index with other functional scores (Bar-
thel-20 and Barthel-100) concerning gait function predic-
tion [16]. Mobility score has not been specifically studied in
contralateral hip fracture patients as a predictor of re-fracture
time. The aim of this study was to retrospectively evaluate
epidemiological and clinical parameters according to Parker-
Palmer Index. Furthermore, we defined the temporal role
they played in a contralateral episode of hip fracture. This
finding that has never been investigated in the literature was
examined in a consecutive series of patients treated in our
unit for one year.

Methods

We conducted a retrospective study including 387 consecu-
tive patients over 65 years old. All patients suffered from
a proximal femoral fracture, 31 according to Association
for Osteosynthesis/Orthopaedic Trauma Association (AO/
OTA) classification, treated at our Orthopaedics and Trauma
Department between Feb 1st 2019 and Feb 1st 2020. Every
radiograph has been evaluated and the fractures have been
classified by two independent reviewers to reach concord-
ance about the type of fracture. Any patients for whom the
reviewers could not agree on the type of fracture were dis-
carded. We excluded from the study patients with peripros-
thetic hip fractures, revision hip arthroplasties, simultaneous
bilateral hip fractures, polytrauma, oncologic hip fractures,
32, 33 AO/OTA hip fractures in the same period.

Patients have been separated into two groups: Group A
(n=350) consisted of patients who suffered from a single hip
fracture, group B (n =37) consisted of patients who suffered
from a subsequent contralateral hip fracture. Group B was
divided into two subgroups: B1 (n =18) and B2 (n =19),
where members of group B1 suffered a contralateral hip
fracture within three years of the first episode and members
of group B2 suffered a contralateral hip fracture after this
timepoint. For each patient, we recorded gender, age at the
first hip fracture, type of primary fracture and type of surgi-
cal procedure for the first hip fracture. We compared the total
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deaths in our patient pool between February 1st 2019 and
May 1st 2020. Also, specific data were collected for group B
patients, such as age at the contralateral hip fracture, initial
(at first hip fracture) and final (at contralateral hip fracture)
PPI, pattern of contralateral hip fracture, type of surgical
procedure for the contralateral fracture, time between first
and contralateral hip fracture, ongoing pharmacological
therapy for osteoporosis, surgical timing at the first event,
return to the original residence and comorbidities: Parkin-
son disease, dementia, Alzheimer Disease, cardiovascular
and cerebrovascular disease, low vision, syncope, epilepsy,
dizziness, orthostatic hypotension, respiratory disease. A
logistic regression was performed for group B to evaluate the
relationship between re-fracture time and epidemiological
and clinical parameters. All information was collected by the
authors using a standard proforma with direct patient exami-
nation, clinical chart evaluation and telephone interview.

Statistical analysis was performed using Statistical Prod-
uct and Service Solutions (SPSS Inc., Chicago, Illinois).
Descriptive statistical analysis was performed for all demo-
graphic and clinical data across the entire cohort. Mean and
standard deviation and maximum and minimum values were
calculated for continuous variables. Absolute number and
frequency distribution were calculated for categorical vari-
ables. Subsequently, an unpaired Student’s ¢ test was used
to analyze normally distributed, continuous data. The chi-
square test was used to analyse categorical data. Data were
collected using a Microsoft Excel spreadsheet (version 2016;
Microsoft, Redmond, WA). The odds ratio (OR) was consid-
ered statistically significant with a p value <0.05.

Results

A total of 387 proximal femoral fractures were registered
at our hospital between Feb 1st 2019 and Feb 1st 2020. In
patients with a first hip fracture, there was a female predomi-
nance (n=280, 71.14%). The number of patients who had
died by May 1st 2020 was 31 (8.85%) for group A and three
(8.11%) for group B (Table 1).

Thirty-seven patients among the 387 had already incurred
a contralateral hip fracture: seven males and 30 females. The
median time between the first and second hip fracture was
3.5 years, ranging from 12 days to 24.67 years (Table 2).
Correspondence of anatomic site of contralateral hip frac-
ture was the same as the first hip fracture in 19 cases. All
patients from group B were examined for PPI. Before the
first hip fracture, the mean value was 8 + 1, between the first
and second hip fracture it was 5+ 2, and after the second
hip fracture it was 3 +2. The proportion of patients who
received anti-osteoporosis medication before the first hip
fracture was lower (8.11%) than the proportion who received
this medication between their first and second hip fracture
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Table 2 Contralateral hip fracture: epidemiological data

Case Sex

First hip fracture

Contralateral hip fracture

Age  Type of fracture  Surgical procedure Age  Type of fracture  Surgical procedure Time to second
fracture (days)
1 F 62 Subtrochanteric Intramedullary nail 87 Midcervical Partial hip replacement 9012
2 F 57 Midcervical Cancellous screw 80 Midcervical Partial hip replacement 8610
3 F 74 Midcervical Partial hip replacement 94 Midcervical Partial hip replacement 7005
4 F 62 Midcervical Cancellous screw 78 Midcervical Total hip replacement 5657
5 F 73 Subcapital Partial hip replacement 86 Midcervical Total hip replacement 4776
6 F 80 Pertrochanteric Intramedullary nail 93 Pertrochanteric Intramedullary nail 4471
7 F 78 Pertrochanteric Intramedullary nail 88 Pertrochanteric Intramedullary nail 3880
8 F 72 Midcervical Partial hip replacement 84 Midcervical Partial hip replacement 4357
9 F 79 Midcervical Partial hip replacement 88 Pertrochanteric Intramedullary nail 3484
10 F 72 Midcervical Total hip replacement 82 Pertrochanteric Intramedullary nail 3447
11 F 82 Basicervical Sliding hip screw 91 Pertrochanteric Intramedullary nail 3287
12 F 82 Pertrochanteric Intramedullary nail 90 Pertrochanteric Intramedullary nail 2865
13 F 85 Subcapital Partial hip replacement 91 Subcapital Partial hip replacement 2128
14 F 88 Midcervical Partial hip replacement 94 Pertrochanteric Intramedullary nail 1972
15 F 84 Midcervical Total hip replacement 89 Pertrochanteric Intramedullary nail 1740
16 M 80 Basicervical Sliding hip screw 84 Pertrochanteric Intramedullary nail 1490
17 F 87 Pertrochanteric Intramedullary nail 91 Subcapital Partial hip replacement 1428
18 F 86 Midcervical Partial hip replacement 89 Pertrochanteric Intramedullary nail 1279
19 F 86 Subcapital Partial hip replacement 89 Subcapital Partial hip replacement 1300
20 F 86 Pertrochanteric Intramedullary nail 89 Pertrochanteric Intramedullary nail 810
21 F 82 Midcervical Total hip replacement 84 Subtrochanteric ~ Intramedullary nail 848
22 M 89 Pertrochanteric Intramedullary nail 90 Basicervical Partial hip replacement 565
23 F 88 Subcapital Partial hip replacement 89 Subcapital Partial hip replacement 559
24 F 84 Midcervical Partial hip replacement 86 Pertrochanteric Intramedullary nail 447
25 F 91 Pertrochanteric Intramedullary nail 93 Subtrochanteric Intramedullary nail 536
26 F 87 Basicervical Intramedullary nail 89 Pertrochanteric Intramedullary nail 747
27 F 90 Basicervical Partial hip replacement 92 Basicervical Partial hip replacement 681
28 M 66 Pertrochanteric Intramedullary nail 68 Midcervical Total hip replacement 589
29 F 77 Subcapital Partial hip replacement 78 Pertrochanteric Intramedullary nail 474
30 M 87 Pertrochanteric Intramedullary nail 89 Pertrochanteric Intramedullary nail 559
31 M 92 Pertrochanteric Intramedullary nail 93 Pertrochanteric Intramedullary nail 313
32 F 86 Subtrochanteric ~ Intramedullary nail 86 Subtrochanteric ~ Intramedullary nail 111
33 F 80 Pertrochanteric Intramedullary nail 80 Pertrochanteric Intramedullary nail 144
34 F 89 Basicervical Intramedullary nail 89 Basicervical Intramedullary nail 224
35 F 95 Pertrochanteric Intramedullary nail 95 Pertrochanteric Intramedullary nail 12
36 M 88 Subtrochanteric ~ Intramedullary nail 88 Basicervical Intramedullary nail 105
37 M 88 Subcapital Partial hip replacement 88 Subcapital Partial hip replacement 59

M Male, F Female

(45.95%). Moreover, the majority of hip fracture patients
were only treated using supplementation with calcium and
vitamin D. The prescription of bisphosphonates markedly
increased between the two fractures but remained low, with
one patient under treatment before the first hip fracture and
six patients under treatment after the contralateral hip frac-
ture. One patient treated with denosumab and another treated

with teriparatide did not change medical therapy between the
first and second hip fracture.

Patients with contralateral hip fracture were divided into
two subgroups according to re-fracture time: group B1 con-
sisted of patients who suffered contralateral hip fracture
within three years of the first episode, whereas group B2
consisted of patients who suffered contralateral hip fracture
over three years after the first episode (Table 3). A male
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Table 3 (continued)

&

fracture(days) >3 years (B2) (N° 19, 51.35%)

Time to contralateral hip

Time to contralateral hip fracture(days) <3 years (B1) (N° 18,

48.65%)

Patients with contralateral hip fracture(B) (N°37,100%)

Springer

Mean+SD Median Min Max X?

Mean+SD Median Min Max

%

OR pvalue N°

%

N°

10 52.63

9

0.026 1.11 0.873

50
50
50

Yes

Anti-Osteoporotic drugs between first and con-

tralateral hip fracture

47.37

No

10 52.63

4

Ca-VitD

21.05
5.26
5.26
5.26

11.11

2

Bisphosphonates

Denosumab

Teriparatide

11.11

2

Death at May 1st 2020

N Number (of patients), %: percentage, SD Standard deviation, Min Minimum, Max Maximus, Xz: Chi-square, OR Odds ratio, M Male, F Female, PPI Parker-Palmer Index, Ca Calcium, Vit D

vitamin D

predominance (n=6, 33.33%) was found in group B1 when
compared with group B2 (n=1, 5.26%). There was a sta-
tistically significant difference between the two groups
(chi-square: 4.75, OR: 9.00, p value: 0.029). The mean age
at first hip fracture was 86+ 7 years for the B1 group and
77 +9 years for the B2 group, whereas contralateral hip frac-
ture patients had a mean age of 87 + 6 years and 88 + 5 years,
respectively. These data were analyzed using a t-test and the
comparison showed that there was a statistically significant
difference between the averages of the two groups. Patients
with intra-capsular fractures, compared to those with extra-
capsular fractures, had a delayed re-fracture time, but this
is not statistically significant (chi-square: 3.28, OR: 3.50, p
value: 0.070). Analysis of PPI of the two groups showed that
a value >5 was associated with a greater risk of contralateral
hip fracture within three years of the first episode. This result
was statistically significant (chi-square: 5.90, OR: 6.25, p
value: 0.015). There was no significant difference between
the percentage of patients treated with anti-osteoporotic
therapy between the two groups. These data are shown in
Table 3.

Therefore, no statistically significant difference (p
value > 0.05) in re-fracture timing was found between group
B1 and B2 regarding the surgical timing at the first event,
return to the original residence and comorbidities. The
number of patients who had died by May 1st 2020 was two
(11.11%) for the B1 group and one (5.26%) for the B2 group
respectively. Nevertheless, mortality rate results related to
the clinical and epidemiological parameters were not statis-
tically interpretable because our study had a short time of
follow-up.

Discussion

Analysis of our data showed that the incidence of contralat-
eral femoral fractures was 9.56%. This reflects findings from
several previous studies in the literature [5, 17, 18]. The
median time between the first and contralateral hip fracture
was three years. For this reason, in our study, group B was
divided into two subgroups with a cut-off of three years of
re-fracture time. Studies from Guy et al. and others report
similar rates [6, 9]. In five out of the 37 patients, the con-
tralateral hip fracture occurred within six months (range
12-144 days) after the first event, a period during which
gait rehabilitation and functional recovery had not yet been
completed. Therefore, the failure to rehabilitate and the sec-
ond traumatic event might be related.

A statistically significant difference was found between
the average age at first hip fracture in each group. Particu-
larly, the average age of patients who had re-fractured within
three years was significantly above the average age of those
who re-fractured later. This confirms that age not only plays
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an important role in promoting a contralateral hip fracture,
as already stated by several authors and confirmed by Zhu Y
et al. [11] in their meta-analysis, but it also represents a risk
factor that favors a shorter re-fracture time for contralateral
hip fracture.

In our study, most of the patients with a proximal fem-
oral fracture were female (71.14%). This difference was
even more marked in patients with contralateral hip frac-
tures (76.67%). This value could be related to a longer life
expectancy in female patients. Similarly, Gaumetou et al.
[9] confirmed in their study a clear predominance of first
and contralateral hip fractures in females. In patients with
a contralateral hip fracture within three years there was a
statistically significant predominance of the male sex (aver-
age age: 86 +9) compared to the female sex (average age:
88 +5). Therefore, male patients have a shorter re-fracture
time in cases of contralateral hip fracture. Additional studies
with larger samples of patients could be used to perform a
multivariate analysis and assess whether this result can be
confirmed.

Contralateral hip fractures were often at the same anatom-
ical site as the first fracture. Previous studies have reported
between 66.6 and 80.8% correspondence [7, 9, 19], whereas
in our case study a correspondence of 51.35% was found.
The main morphological criterion affecting fracture site
could be the length of the femoral neck: A short neck under
5 cm may favor the onset of a trochanteric fracture, while a
neck longer than 5 cm may be more likely to cause an intra-
capsular fracture [9]. In cases of asymmetry, the contralat-
eral hip fracture was more frequently extra-capsular, usu-
ally treated with an intramedullary nail, according to Shabat
et al. This study found a pronounced decrease in bone mass
in patients with extra-capsular fractures [19]. This demon-
strates an elongated re-fracture time for patients with medial
femoral fractures compared to lateral fractures, but this dif-
ference was not statistically significant. We hope that future
studies further analyse the role of the anatomic pattern of the
first hip fracture episode in the occurrence of a short-term
contralateral hip fracture.

An interesting finding was a statistically significant differ-
ence in re-fracture time for patients with different PPI val-
ues. Dividing patients with contralateral hip fracture accord-
ing to the re-fracture time, we found that patients with a PPI
value > 5 had a significantly shorter re-fracture time com-
pared to those with a lower PPI value. This may be related to
the patient’s mobility and therefore to a higher risk of falls.
Orthopedic surgeons are often the first to treat these patients
after a fragility fracture and, because the incidence contin-
ues to rise, they may play a more central role in the care
of osteoporotic patients [20]. Early diagnosis of a fragility
fracture and intervention with medication for osteoporosis is
crucial for the prevention of secondary fractures. Although
many anti-osteoporosis medications can reduce the risk of

subsequent fractures, most patients with a fragility fracture
are not treated. Furthermore, patients who use anti-osteopo-
rosis medications often do not adhere properly to the ther-
apy, compromising treatment effectiveness in postoperative
management [21]. Patients are frightened by complications
of medical therapy (atypical femoral fractures, osteonecrosis
of the jaw, myocardial infarction), despite the low incidence
of these complications compared with consequences of non-
adherence. The use of anti-osteoporosis medications results
in an estimated 5-50% reduction in subsequent fracture risk,
therefore failing to take medication after a first hip fracture
can contribute to an increase in the incidence of a second
fracture. Despite several studies showing the importance of
preventing fractures due to fragility and second hip fractures,
our data show that anti-osteoporotic drugs do not affect the
time of second fracture [10, 20-22]. Similarly, other clinical
and epidemiological parameters analyzed such as comorbidi-
ties, increased surgical timing during the first event and not
returning to the original residence, although correlated in
the literature with increased risk of contralateral hip fracture
and early mortality [10, 11], appeared not to be related to
reduced re-fracture timing. Further studies are necessary to
confirm the correlation between the parameters analyzed in
this study and the contralateral re-fracture timing. Moreo-
ver, it may be useful to start studies evaluating biochemical
factors already related in the literature with bone healing
[23, 24] to investigate their possible role in contralateral hip
fracture occurrence and re-fracture timing.

Our study has some limitations. The design of the study
is retrospective and the sample size was small for powerful
statistical analysis. Therefore, a multiple logistic regression
analysis was not performed because the number of observa-
tions was insufficient. Moreover, the clinical significance of
mortality rate results was limited because our study had a
short follow-up period. Nevertheless, the clinical series was
homogeneous with many consecutive patients enrolled in
our study, that were operated on by the same surgical team.

Conclusion

A multidisciplinary approach to the treatment of contralat-
eral hip fracture should be employed. This study reveals
that several risk factors play a crucial role in hip re-fracture
time in patients over 65 years old. Older age, male sex and
a PPI value > 5 between the first and second hip fracture
are risk factors associated with a contralateral hip fracture
within three years of the first episode. There were no sta-
tistically significant differences in re-fracture time regard-
ing anti-osteoporotic therapy, anatomic site of the first hip
fracture episode, increased surgical timing during the first
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event, type of comorbidities and not returning to the original
residence.
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