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The Effect of Endoprosthesis Selection on
Functional Outcomes in the Elderly with Femoral

Neck Fractures

Femoral Boyun Kirig1 Olan Yashlarda Endoprotez Seciminin Fonksiyonel

Sonuclar Uzerine Etkisi

® Hasan May, ® Yusuf Alper Kati

Antalya Training and Research Hospital, Clinic of Orthopedics and Traumatology, Antalya, Turkey

Objective: Hemiarthroplasty is the most common treatment for femoral
neck fractures in patients aged >60 years. In this study, we aimed to
compare the functional outcomes of unipolar and bipolar endoprostheses
used in hemiarthroplasty in the elderly with femoral neck fractures.

Method: A total of 63 patients aged =60 years, who underwent
hemiarthroplasty for femoral neck fractures between 2004 and 2019,
were included. A unipolar and bipolar endoprosthesis was applied to 36
and 27 patients, respectively. All patients were followed for minimum 12
months. The fractures were assessed using the Pauwels classification.
Demographic and clinical characteristics of the patients were recorded.
Postoperative hip function was evaluated using the Harris hip score
(HHS).

Results: The mean age was 741£7.3 years in the unipolar endoprosthesis
group and 72.9+8.3 years in the bipolar endoprosthesis group. There
was no significant difference in the age, sex, and localization of the
fracture between the groups. A significant difference in the fracture
types according to the Pauwels classification was observed between
the two endoprosthesis groups (p<0.01). Follow-up duration, dislocation,
reoperation, and wound infection were similar between the groups. The
mean limp, ability of putting on socks, mobility, and ability of using public
transportation subscale scores of the HHS were significantly higher in
the patients undergoing bipolar arthroplasty (p=0.014, p=0.020, p=0.026,
and p=0.03, respectively). However, the total HHS was comparable
between the groups (p=0.728).

Conclusion: Our study results show that bipolar arthroplasty yields more
favorable results in patients with a better predictable mobilization based
on the HSS subscale scores. Of note, unipolar arthroplasty is a more low-
cost treatment method in the elderly patients with femoral neck fractures.
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Amag: Hemiartroplasti, 260 yas hastalarda femur boyun kiriklarinin
tedavisinde en sik kullanilan tedavidir. Bu galismada, femur boyun
kirkli yasl hastalarda hemiartroplastide kullanilan unipolar ve bipolar
endoprotezlerin fonksiyonel sonuglari karsilastiriid.

Yontem: Bu calismaya 2004-2019 yillari arasinda femur boyun kingi
nedeniyle hemiartroplasti yapilan 260 yas Uzeri toplam 63 hasta alind..
Hastalarin 36'sina unipolar, 27'sine ise bipolar endoprotez takildi. Tum
hastalar en az 12 ay stireyle takip edildi. Kiriklar Pauwels siniflandirmasina
gore degerlendirildi. Hastalarin demografik ve klinik ozellikleri kaydedildi.
Ameliyat sonrasi kalga fonksiyonlar, Harris kalga skoru (HHS) ile
degerlendirildi.

Bulgular: Unipolar endoprotez implante edilen grubun ortalama yasi
7471£73 yIl, bipolar endoprotez takilan grubun ortalama yasi 72,9+8,3 yIl
idi. Gruplar arasinda yas, cinsiyet ve kirik lokalizasyonu agisindan anlamli
bir fark izlenmedi. Pauwels siniflandirmasina gore kirik tipleri agisindan
iki endoprotez grubu arasinda anlamli bir fark vardi (p<0,01). Takip
suresi, dislokasyon ve yara yeri enfeksiyonu gruplar arasinda benzerdi.
HHS'nin ortalama topallama, gorap giyme, hareket kabiliyeti ve toplu
tasima aracina binme alt basliklarinin ortalama skoru, bipolar artroplasti
uygulanan hastalarda anlaml dlizeyde daha yiksekti (sirasiyla; p=0,014,
p=0,020, p=0,026, ve p=0,03). Ancak toplam HHS skoru, gruplar arasinda
benzerdi (p=0,728).

Sonug: Calisma sonuglarimiz HSS alt baglik skorlarina gore
mobilizasyonun daha iyi ongoriilebildigi hastalarda bipolar artroplastinin
daha iyi sonuglar verdigini gostermektedir. Bununla birlikte unipolar
artroplasti, femur boyun kingi olan yasli hastalarda daha disuk maliyetli
bir tedavi yontemidir.

Anahtar kelimeler: Femur boyun kingi, Harris kalga skoru, hemiartroplasti
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Introduction

Hip fractures are debilitating conditions which make
patients dependent on a constant care due to reduced
mobilization and are associated with high morbidity and
mortality rates in the elderly (1). With the aging population
and high incidence of osteoporosis, these fractures
remain an important public health issue (1,2). According
to the Swedish National Hip Fracture Registry, also called
RIKSHOFT, femoral neck fractures account for nearly half
of all hip fractures and two-thirds of them are displaced
fractures (3). In addition, the majority of displaced hip
fractures require surgical treatment with a high cost burden
on the healthcare system.

The main goals of surgical treatment are to relieve pain
promptly, to enable early mobilization and rehabilitation,
and to minimize procedure-related complications (4).
Although the most optimal treatment of femoral neck
fractures has been a long debate, there are two main methods
used in the treatment: internal fixation and arthroplasty.
In principle, internal fixation enables the reduction of
the fracture and prevents displacement. However, this
procedure is associated with several complications such as
non-union and avascular necrosis in the elderly, leading to
reduced function and increased morbidity (5). Arthroplasty
is a surgical procedure in which the prosthetic replacement
of the femoral head and neck is performed and is helpful
to prevent complications related to internal fixation that
makes arthroplasty a feasible alternative, particularly in
the elderly (6). Nevertheless, there is no consensus on the
optimal treatment of displaced intracapsular fractures in
patients aged >60 years (7).

The selection of unipolar versus bipolar endoprostheses
is still a matter of debate for the treatment of displaced
femoral neck fractures in the elderly. Theoretically, bipolar
prostheses have certain advantages, as they are specifically
designed to enable motion at its inner bearing in addition
to the prosthesis-acetabulum interface, thereby, decreasing
the amount of acetabular erosion and reducing pain (2).
However, some authors have advocated reduced inner
bearing mobility over time and that these prostheses act
similarly to the unipolar ones (8,9). In addition, unipolar
prostheses are more cost-effective than the bipolar
prostheses and are easy-to-apply during surgery (9).

In the literature, there are randomized-controlled
studies showing that bipolar hemiarthroplasty is more
advantageous than the unipolar hemiarthroplasty, while

some others have found no significant difference, leading

to inconsistent results (8,10). In the present study, we
aimed to compare the functional outcomes of unipolar and
bipolar endoprostheses used in hemiarthroplasty in the
elderly with femoral neck fractures.

Materials and Methods
Study Design and Study Population

This double-centered, retrospective study was conducted
at Dr. Muhittin Ulker First Aid Training and Research
Hospital and Antalya Training and Research Hospital
between January 2004 and December 2019.

A total of 63 patients aged >60 years, who underwent
hemiarthroplasty for isolated and displaced femoral neck
fractures and were followed for minimum 12 months,
were included in the study. Patients who were surgically
treated with the methods other than unipolar or bipolar
endoprostheses were excluded from the study. Those having
pathological fractures and multiple fractures, requiring
additional surgical treatment, and having missing follow-
up data were also excluded. Since functional evaluation
was aimed in the study, patients who died during the
follow-up were also excluded from the study. The patients
were divided into two groups as those receiving a unipolar
endoprosthesis (n=36) and those receiving a bipolar
endoprosthesis (n=27). The fractures were assessed using
the Pauwels classification. Demographic and clinical
characteristics of the patients including age, sex, fracture
type, complications and procedure-related complications
(i.e., wound infection, dislocation or reoperation) were
obtained from the hospital records. Postoperative
functional outcomes were evaluated based on the phone
calls to patients and/or their relatives. Postoperative hip
function was evaluated using the Harris Hip Score (HHS)
at the 12 month.

Surgical Procedure

The surgery was performed in the lateral decubitus
position using a posterior incision by a single surgeon. All
patients were administered prophylactic antibiotherapy
and prophylactic treatment for venous thromboembolism.
In the postoperative period, early mobilization and full
weight bearing were allowed depending on each individual
patient. Mobilization was maintained in all patients during
the hospital stay and the patients were discharged with
home-based exercises. Following surgery, the patients were
scheduled for follow-up in the outpatient setting and the
functional outcomes were evaluated using the HHS.
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Statistical Analysis

Statistical analysis was performed using the SPSS version
17.0 software (SPSS Inc., Chicago, IL, USA). The normality
assumption was checked using the Shapiro-Wilk test.
Descriptive data were expressed in mean + standard
deviation or median (minimum-maximum) for continuous
variables and in number and frequency for categorical
variables. The mean differences in ages and follow-up
duration between the unipolar and bipolar groups were
compared using the Student’s t-test, while the Mann-
Whitney U test was performed for the comparison of
the scores of HSS. Categorical data were analyzed using
the Pearson’s chi-square (x?) or Fisher-Freeman-Halton
test, where applicable. A p-value of <0.05 was considered
statistically significant.

Results

Of all patients, 26 were males and 37 were females with a
mean age of 73.57+7.8 (range, 60-90) years. Of the unipolar
prosthesis group, 15 were male and 21 were female with
a mean age of 74.1+7.3 years. Of the bipolar prosthesis
group, 11 were male and 16 were female with a mean age
of 72.9+8.3 years, indicating no statistically significant
difference between the groups (p=0.941). The mean
follow-up was 31.4+10.0 months and 36.0+12.8 months in
the unipolar and bipolar prosthesis groups, respectively,
indicating no statistically significant difference between
the groups (p=0.111) (Table 1).

According to the Pauwels classification, seven (19.4%)
patients had type I, 17 (47.2%) patients had type II, and
12 (33.3%) patients had type III fractures in the unipolar
prosthesis group. All cases were displaced femur neck
fracture. These figures were one (3.7%), five (18.5%), and
21 (77.8%) patients, respectively, in the bipolar prosthesis
group. The number of type I (n=7 vs. n=1, respectively,
p<0.001) and type II fractures (n=17 vs. n=>5, respectively,
p<0.001) was significantly higher in the unipolar prosthesis
group, while the number of type III fractures was
significantly higher in the bipolar prosthesis group (n=21
vs. n=12, respectively, p<0.001) (Figure 1). Of the unipolar
prosthesis group, 18 had right femoral neck fractures and
18 had left femoral neck fractures. Of the bipolar prosthesis
group, 12 had right femoral neck fractures and 15 had left
femoral neck fractures, which indicated no statistically
significant difference (p=0.662) (Table 1).

According to the postoperative complications affecting
the functional outcomes, four patients had postoperative
dislocation in the wunipolar prosthesis group, while
reoperation was needed in only one of these patients. In the
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Table 1. Demographic and clinical characteristics of patient

groups

Variable Unipolar Bipolar p
(n=36) (n=27)

Age (year) 741173 72.918.3 0.548%

Sex - - 0.941*

Female 21(58.3%) 16 (59.3%) -

Male 15 (41.7%) 11 (40.7%) -

Localization - - 0.662*

Right 18 (50.0%) 12 (44.4%) -

Left 18 (50.0%) 15 (55.6%) -

Pauwels - - <0.001¢

classification

I 7 (19.4%) 1(3.7%) -

1] 17 (47.2%) 5 (18.5%) -

1l 12 (33.3%) 21(77.8%) -

Follow-up (months) 31.4+10.0 36.0+12.8 oant

Dislocation/ 4 (111%) 3 (11%) >0.9918

reoperation

Wound infection 5 (13.9%) 3 (111%) >0.8928

fStudent’s t-test, fPearson chi-square test, 9Fisher-Freeman-Halton test,
SFisher’s Exact test. Data are given in mean * standard deviation or number and
frequency, unless otherwise stated

Bipolar Unipolar

Pauwels | Pauwels Il m Pauwels Il

Figure 1. Type of fractures according to the Pauwels
classification

bipolar prosthesis group, three patients had postoperative
dislocation and one of them required reoperation. There
was no significant difference in the development of hip
dislocation and need for reoperation between the groups
(p=0.991). In addition, four patients experienced superficial
infection, while one patient had deep infection in the
unipolar prosthesis group. In the bipolar prosthesis group,
two patients had superficial infection and one patient had
deep infection, indicating no significant difference between
the groups (p=0.892). Surgical debridement was performed
in only one of the patients having infection (n=1, bipolar
prosthesis group), while the remaining patients were
treated with antibiotherapy.
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Table 2. Total Harris hip scores and subscale scores of
patient groups

Unipolar Bipolar pt
(n=36) (n=27)
Pain 41.72+4.66 Ant4.41 0.455
Limp 8.58+1.73 9.67+1.73 0.014*
Support 6.971£314 5.96+2.71 0.296
Distance 6.67+3.62 700%2.76 0.768
Climbing stairs 2,00£112 1.569+1.28 0.099
Putting on shoes and 2,61£1.25 3.33+£0.96 0.020*
socks
Sitting 4.78+0.64 5.00+0.00 0.076
Using public 0.69+0.47 0.93+0.27 0.026*
transportation
Deformity 3.94+0.33 4.00%+0.00 0.386
Mobility 414%0.80 4.67%0.68 0.003*
Total 82.11+£12.33 83.26+10.84 0.728

*Mann-Whitney U test. Data are given in mean * standard deviation, unless
otherwise stated.

*p<0.005

Harris Hip Score
il5 20 25 30 35 40 45 50

PAIN

Limp*

SUPPORT

DISTANCE WALKED
STAIRS

SHOES AND SOCKS*
SITTING

PUBLIC TRANSPORT*
DEFORMITY

RANGE OF MOTION*

Unipolar Bipolar

Figure 2. Functional outcomes according to the Harris
hip scores

Functional outcomes were evaluated using the HHS
following surgery. There was no significant difference in the
mean and total subscale scores of the HHS including pain,
amount and type of support used, limp, distance that could
be walked, climbing stairs, and deformity between the
unipolar and bipolar prosthesis groups (p>0.05). However,
the mean limp, ability of putting on socks, mobility, and
ability of using public transportation subscale scores of the
HHS were significantly higher in the patients undergoing
bipolar arthroplasty (p=0.014, p=0.020, p=0.026, and
p=0.03, respectively) (Table 2) (Figure 2).

Discussion

Due to the aging population, femoral neck fractures have
become an increasingly serious public health problem
in the elderly and a growing burden on global healthcare

systems in recent years (11). With the increasing rate of
osteoporosis and non-union complications in this group
of patients, novel surgical procedures which allow early
mobilization have been widely adopted. In the literature,
hemiarthroplastyis recommended as an effective treatment
modality for femoral neck fractures, particularly in patients
aged >60 years (11-15).

There is a variety of prosthetic types and designs used in
hemiarthroplasty. Unipolar prostheses have a one-piece
design where the hip movement occurs between the
prosthesis and the acetabulum, while bipolar prostheses
have an additional artificial joint between the two
components of the prosthesis. In addition, the bipolar head
offers a second articulation between an inner smaller head
and the polyethylene liner of the larger outer head (11).
Both treatment methods are clinically proven and certain
merits and demerits. To illustrate, unipolar prostheses
are cost-effective and associated with a lower rate of
hip dislocation and improved stability (15). However,
acetabular erosion with the use of a monoblock prosthetic
design is a well-documented complication (13). Although
bipolar prostheses result in less acetabular erosion thanks
to their dual-articulation design, the implementation of
these prostheses is more difficult than the unipolar ones
(11,13,16).

In the present study, we observed no significant difference
in the age, sex, location of the fractures, and functional
outcomes between the unipolar and bipolar prosthesis
groups. In advanced age, unipolar prostheses are more
commonly preferred, owing to the relatively low dislocation
incidence, easy-to-use design in a timely manner, and
cost-efficacy (15,17). The cost is an important variable
for these patients. Advanced age has been shown to be
associated with poor functional outcomes (17). However,
poor functional outcomes have not been fully proven to
be linked to advanced age or prosthetic material used
(13,16). Although studies investigating the effect of sex on
hip fracture have demonstrated a relationship between the
male sex and the increased mortality (9,18), no significant
effect of sex on functional outcomes has been shown
(13,16).

Procedure-related complications such as dislocation and
need for reoperation impair the quality of life of patients and
increase the mortality and health expenditures (19). In our
study, all surgeries were performed using a single surgical
technique with a posterior incision. This technique poses a
higher risk for dislocation than the anterolateral approach
(20). In this study, we observed no significant difference
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in the rate of dislocation and reoperation between the
unipolar and bipolar prosthesis groups. According to the
RIKSHOFT, which contains data on more than 300,000 hip
fractures since the late 1980s, bipolar implants have a lower
risk of reoperation than the unipolar implants, irrespective
of dislocations or periprosthetic fractures (21). However,
recent metaanalyses revealed that the rate of dislocation
and reoperation was comparable between the unipolar
and bipolar prostheses, consistent with our study findings
(14,22). Additionally, in the current study, the rate of
superficial and deep wound infections was similar between
the two prosthesis groups, which is consistent with the
literature (12).

Although the functional outcomes can be evaluated
using specific tools such as the Western Ontatio and
McMaster University, osteoarthritis index, short form-
36, and health-related quality of life, the HHR is the most
widely used outcome measure for the assessment of hip
fractures, particularly of the hip function before and after
hip arthroplasties (14). Similarly, we used the HHS for the
evaluation of postoperative functional outcomes in our
study. Theoretically, bipolar prostheses seem to be more
advantageous than the unipolar implants thanks to their
motion at the inner bearing and prosthesis-acetabulum
interface, resulting in less acetabular erosion. In this
context, some authorsreported similar functional outcomes
with these two prostheses, while some others suggested
that bipolar hemiarthroplasty was associated with more
favorable functional outcomes (13,17). In our study, the
total HHS was comparable between the two prosthesis
groups, consistent with the previous studies. However, the
mean limp, ability of putting on socks, mobility, and ability
of using public transportation subscale scores of the HHS
were significantly higher in the patients undergoing bipolar
arthroplasty. Similarly, in their study, De los Santos et al. (23)
found no significant difference in the total HSS between the
unipolar and bipolar prosthesis groups, although the ability
of walking and support (i.e., using canes) subscale scores
significantly improved in the patients undergoing surgery
with bipolar prosthesis. The discrepancy between the
studies was attributed to the age of the patients included
in the studies (i.e., younger ones were included in some of
the studies) and already better functional scores before the
development of fractures (23,24). In our study, however, we
found a significant difference in the HHS subscale scores
which cannot be explained by the age of the patients, as the
mean age was similar between the groups. Indeed, the three
subscales of HHS (the ability of putting on socks, mobility,
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and ability of using public transportation) measure the
joint range of motion. This finding, therefore, indicates that
bipolar arthroplasty can offer a more favorable joint range
of motion.

Total hip arthroplasty is another option that can be applied
in femoral neck fractures. It can be a good alternative to
hemiarthroplasty, especially in patients with a good general
condition and high functional capacity (25). Considering
data about the two methods, it is seen that total hip
arthroplasty has a better effect and function in treatment.
However, long operation time and postoperative recovery
time are a disadvantage for THA treatment. On the contrary,
patients undergoing hemiarthroplasty have
operation time and faster recovery. These two conditions

shorter

constitute very important advantages for the elderly
patients. Therefore, the choice of adopting treatment
plan in clinical practices should be made by combining
the conditions of the patients with the advantages of the
treatment measures (26).

Study Limitations

Nonetheless, there are some limitations to this study. First,
the study design is retrospective with a relatively small
sample size, indicating a low level of evidence. Second,
we were unable to compare pre- and postoperative
functional scores of the patients and, thus, independent
factors affecting the surgical success may have had an
effect on the functional outcomes. However, demographic
characteristics of the patients are highly homogeneous.
Finally, although there are similar studies on this
research topic in the literature, the ideal choice for partial
arthroplasty is still controversial.

Conclusion

Unipolar and bipolar arthroplasty are widely used in the
treatment of femoral neck fractures in patients aged >60
years. Based on our study results, we recommend bipolar
prostheses for patients requiring early mobilization, while
similar results can be achieved with unipolar prostheses
which are more cost-effective alternatives.
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