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Abstract
Dementia and hip fractures are two crucial problems in the elderly and the associations of
these pathologies increase substantial morbidity and mortality. 178 patients with dementia (average
age 81.5 years) were operated with an uncemented bipolar prosthesis for a displaced femoral neck
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fracture. They started rehabilitation sessions in the immediate postoperative period and were
divided into two groups: group 1 – partial weight-bearing for 72 cases – and group 2 – total weightbearing for 106 cases. 17 patients were unable to walk and 6 died during hospitalization. 172
patients were discharged to a rehabilitation department (46.6%) or to their home with (31.9%) or
without (21.5%) rehabilitation facilities. During follow-up, 103 out of 172 patients accepted a
phone interview. After three months 55 patients had regained the pre-fracture level of independence
(6 patients from group 1 and 49 patients from group 2; 81% were included in a rehabilitation
program). The mortality at one year postoperative period was 26.21%; the majorities of these
patients were included in group 1, were more than 80 years old and had more than 4 comorbidities
(except dementia).
The authors concluded that, for patients undergoing uncemented bipolar HA, immediate
total weight-bearing and discharging to a rehabilitation facility showed a better recovery and return
to the pre-fracture level, as well as a better one-year survival rate.
Keywords: Dementia; Femoral Neck Fractures; Hemiarthroplasty; Weight-bearing;
Rehabilitation
1. Introduction
Dementia and hip fractures are two crucial problems in elderly patients and both are
associated with substantial morbidity and mortality (Friedman et. al., 2010; Mizrahi et. al., 2018).
Dementia is a global loss of cognitive and intellectual functioning which gradually interferes with
social and occupational performance (McGilton et. al., 2012; Vun et. al., 2017). In comparison with
cognitively intact persons, the patients with dementia have 3 times higher hospitalization rates, 2
times higher hospitalization stay and 2.3 times higher relative risk of death (Friedman et. al., 2010;
Draper et. al., 2011; Pinkert & Holle, 2012).
Traumatic lesions are one of the most frequent causes of hospital admission for patients with
dementia (Lai et. al., 2018; Lach, Harrison & Phongphanngam, 2016; McGilton et. al., 2007). Due
to the important relationship between dementia and osteoporosis (Yamaguchi, 2015), the elderly
patients with cognitive impairment are more likely to have a fragility hip fracture (Draper, Karmel,
Gibson, Peut & Anderson, 2011). 68% of hip fractures occur in patients over 65 years (Braithwaite,
Col & Wong, 2003).
A lot of studies in the literature found that the prognosis for this serious health care problem
is affected by age, comorbidities, fracture type and surgical procedure, dementia and pre-fracture
functional aspect (Mizrahi et. al., 2018; Young, Xiong & Pruzek, 2011). Despite the fact that
dementia can affect the motivation of patients for rehabilitation (McGilton et. al., 2007), some
studies found that cognitive impairment do not complicate recovery post hip-fracture surgery in
those who were mobile before the fracture (Mizrahi et. al., 2018; Mitchell, Harvey, Brodaty, Draper
& Close, 2016).
Most elderly patients with hip fracture undergo surgery in order to save the patient’s life and
to facilitate independence in activities of daily living (Uzoigwe et. al., 2013; Handoll, Cameron,
Mak & Finnegan, 2009). While for intertrochanteric fractures, the internal fixation (IF) seems to be
the best solution, for displaced femoral neck fractures, hemiarthroplasty (HA) is the only surgical
solution (Yin et. al., 2015; Sirbu et. al., 2017).
These different types of operations and implants prompted the use of different postoperative
protocols regarding immediate weight-bearing: partial or full weight-bearing for HA and restricted
or no weight-bearing for IF (Kayali, Agus, Ozluk & Sanli, 2006; Kim, Hur, Hwang, Choi & Kim,
2014). Unfortunately, restricted weight-bearing can delay the functional recovery of geriatric
patients, being a sensitive predictor of mortality (Koval, Sala, Kummer & Zuckerman, 1998;
Kadowaki, Kono, Nishiguchi, Kakimaru & Uchio, 2012). Dementia can impact the rehabilitation
and the mortality rate according to these various protocols for weight-bearing (McGilton et. al.,
2007; Fansa, Huff & Ebraheim, 2016; Lai, Tang, Kuo & Hsu, 2018).
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The aim of this retrospective work is to quantify the early postoperative weight-bearing after
uncemented bipolar hemiarthroplasty for femoral neck fractures in geriatric patients with dementia,
in order to determine if weight-bearing is related to the future rehabilitation and one-year mortality
in these difficult patients.
2. Materials and Methods
Between 1st January 2013 and 31st December 2016, 330 patients aged ≥ 65 years were
admitted and operated for a displaced femoral neck fracture in a level 1 trauma center, out of which
178 patients (64 males and 114 females) had dementia (cognitive impairment from
neurodegeneration) associated with numerous other comorbidities (osteoporosis, hypertension,
congestive heart failure, peripheral vascular disease, chronic pulmonary disease, mild liver disease,
renal disease, diabetes).
The average age was 81.5 years (range 74-96 years). All the patients were able to walk
indoors and outdoors independently or with assistive devices before the fracture. The type of
operative treatment was hemiarthroplasty with a bipolar uncemented prosthesis using a PAVI
femoral stem (made of titanium alloy with a dual coverage). All patients followed a similar
postoperative protocol which consisted of an early mobilization and standing with assistance as well
as walking with an assistive device. The patients were divided in 2 groups according to the
postoperative radiographic control, and surgeon recommendations were: group 1 – partial weightbearing for 72 cases and group 2 – total weight-bearing for 106 cases.
During the first postoperative day, the patients were seen by the physical therapist for 30-40
minutes, once or twice a day on weekdays and only once a day on weekends and holidays. The
intensive physical therapy sessions included: passive, active-assisted and active exercises as well as
sessions involving gait training, walking and stairs climbing. While 155 patients used a walker for
walking and 6 patients used crutches, 17 patients were unable to walk during hospitalization. None
of the patients used a cane for immediate postoperative walking. According to the improving
walking ability, the assistive device was changed and selected by the physical therapist. The
patients who survived (172 patients) were discharged to an acute-care rehabilitation facility (80
patients – 46.6%) or to their homes, with (55 patients – 31.9%) or without (37 patients – 21.5%)
skilled nursing and rehabilitation facilities.
3. Results
The average duration of the stay in hospital was 14.5 day (range 5 to 58 days). A number of
6 patients (2 from group 1 and 4 from group 2, 10.68% of 178 patients) died in hospital.
Postoperative complications included pneumonia, pulmonary embolism, cardiac arrhythmia, urinary
tract infections, superficial and deep wound infections, decubitus tegumentary complications. One
week postoperatively, all the patients used the same assistive device.
Our follow-up was carried out with a phone interview. Out of 172 patients discharged from
hospital, 103 patients (32 from group 1, 71 from group 2, including their relatives) accepted the
interview.
Three months post-surgery, 49 patients in group 2 with total weight bearing (69%) had
regained the pre-fracture level of independence in instrumental activities of daily living and level of
home assistance, as compared with 6 patients in group 1 with partial weight bearing. The patients
who had been discharged to a hospital or at home with rehabilitation facilities were more likely to
have recovered the pre-fracture level of independence (45 patients out of 55 recovered patients, i.e.
81% were included in a rehabilitation program).
1-year postoperative mortality, according to the phone interview results, was 26.21% (27 out
of 103 discharged patients); 18 patients were included in group 1 and were more than 80 years old
and had more than 4 important comorbidities (except dementia).
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4. Discussions
Dementia and hip fractures are serious health care problems in elderly people and often coexist due to the ageing global population (Vun et. al., 2017). Studies in related literature are
insufficient to demonstrate if dementia is the cause or effect of hip fracture, or if a bidirectional
relationship between these 2 medical challenges can be identified (Friedman et. al., 2010; Vun et.
al., 2017). In the same time, osteoporosis is a progressive musculoskeletal disease consisting of
structural deterioration of bone architecture which leads to bone fragility and fractures (Vun et. al.,
2017; Sirbu et. al., 2017). Unfortunately, hip fractures are often life-changing or even life-ending
events (Vun et. al., 2017).
Multiple studies showed high mortality rates and poor functional results after hip fractures in
geriatric population (Kapicioglu et. al., 2014; Mossey, Mutran, Knott & Craik, 1989), dementia
being a bad prognostic factor (Mizrahi et. al., 2018; McGilton et. al., 2012).
According to the type of surgical procedure (IF for intertrochanteric fracture, or HA for
displaced femoral neck fracture), the immediate postoperative protocol for weight-bearing is crucial
regarding the return to the functional level before the fracture, while dementia compromises the
adherence to this protocol (Lai et. al., 2018). The biomechanical advantages of prosthesis which
allowed an immediate full weight-bearing were the reason for a better survival rate for geriatric
patients as compared with those receiving IF (Lai et. al., 2018).
Due to the possible sudden death complication of cemented hemiarthroplasty in cardiac
geriatric patients with femoral neck fractures (Parvizi, Holiday, Ereth & Lewallen, 1999), we have
used an uncemented bipolar prosthesis (Haidukewych, Israel & Berry, 2002) for 178 patients with
dementia, with a femoral stem covered with hydroxyapatite, which improved prosthetic fixation and
allowed total weight-bearing before osseointegration (Sirbu et. al., 2011; Trandafir et. al., 2018).
The ideal weight-bearing protocol after uncemented hemiarthroplasty is controversial, but limitation
in weight-bearing can compromise the results and the recovery, especially in geriatric patients with
dementia. Our results demonstrated that immediate full weight-bearing and including the patients in
a rehabilitation program allowed a better recovery of independence in activities in daily living, with
a better one-year survival rate.
In contrast to the improvement of the walking ability and level of home assistance for
patients included in the rehabilitation program, the improvement of cognitive functions was
minimal.
5. Conclusions
Dementia and hip fractures are challenging medical situations. For patients undergoing
uncemented bipolar HA, immediate total weight-bearing and discharging to a rehabilitation facility
showed a better recovery and return to the pre-fracture level, as well as a better one-year survival rate.
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