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Early clinical results of cementless, bipolar hemiarthroplasty
in intracapsular femur neck fractures

Kapstil i¢ci femur boynu kiriklarinda ¢imentosuz, bipolar hemiartroplastinin erken klinik sonuclari

Ulukan inan, M.D., Necip Ozates, M.D., Hakan Omeroglu, M.D.

Department of Orthopedics and Traumatology, Medicine Faculty of Eskisehir Osmangazi University, Eskisehir, Turkey

Objectives: In this study we report our initial experience
with the use of cementless, bipolar hemiarthroplasty in elderly
patients with intracapsular femur neck fractures.

Patients and methods: We operated 67 consecutive patients
(39 females, 28 males; mean age 74.4+11.0 years; range 41 to
99 years) who admitted to our clinic June 2007 and November
2009, due to intracapsular femur neck fracture and implanted
cementless, rectangular, dual-taper, straight femoral stem
(Zweymuller stem) with bipolar head prosthesis. All patients
were allowed to full weight bearing with a walker within the
first postoperative 48 hours.

Results: According to the Garden’s classification, there were
nine type II, 53 type III and five type IV fractures. Twelve
patients were lost to follow-up and 21 deceased during the post-
operative follow-up period. Among 34 patients with complete
follow-up, 30 were evaluated for the clinical outcome. The mean
follow-up time and Harris hip score of the evaluated patients
were 19.4 months and 79.4 points, respectively. It was seen that,
the patient age significantly correlated with the clinical outcome
and a better mean hip score was obtained in the “70 years and
younger age group” (83.6 points) as compared to the “older than
70 years age group” (75.6 points) (p=0.014). Mortality rate was
found to be higher in patients older than 70 years (47% vs. 18%;
p=0.036) and with displaced fractures (45% vs. 0%; p=0.018).

Conclusion: Zweymilller cementless bipolar hemiarthroplasty
may be an alternative treatment method for intracapsular femur
neck fractures especially in the patients under the age of 70 years.
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Hip fractures are a major public health problem in many
countries. The number of worldwide hip fractures per
year is estimated to be 2.6 million by the year 2025, and

Amag: Bu calismada kapsul i¢i femur boynu kirigi olan yasl
hastalarda cimentosuz, bipolar hemiartroplasti uygulamala-
rinda elde ettigimiz ilk deneyimlerimiz bildirildi.

Hastalar ve yéntemler: Haziran 2007 ile Kasim 2009
tarihleri arasinda klinigimize bagvuran 67 ardisik hasta
(39 kadin, 28 erkek; ort. yas 74.4+11.0 yil; dagilim 41-99
yil) kapsil ici femur boyun kirig1 nedeniyle ameliyat edildi
ve bipolar basli, ¢cimentosuz, dikdortgen kesit, diiz femoral
saplt (Zweymiuller stem) protez uygulandi. Ameliyat son-
rast ilk 48 saat icinde tim hastalarin yuruteg ile tam yuk
vererek yuriimesine izin verildi.

Bulgular: Garden siniflamasina gore dokuz tip II, 53 tip III
ve bes tip IV kirik vardi. On iki hasta izlemden ¢ikarken,
21’i ameliyat sonrasi izlem doneminde oldu. Eksiksiz izlemi
olan 34 hastadan 30’u klinik sonuclar icin degerlendirmeye
alindi. Degerlendirmeye alinan hastalarin ortalama izlem
suresi 19.4 ay, ortalama Harris kalca skoru ise 79.4 puan-
di. Hasta yasinin klinik sonuglarla anlamli ol¢ude iliskili
oldugu goruldu ve 70 yas ve alt1 hasta grubunda (83.6 puan)
70 yas uzeri hasta grubuna (75.6 puan) oranla daha iyi
ortalama kalga skoru saptandi (p=0.014). Olum oran1 70 yas
uizeri hastalarda (%18’e karsilik %47; p=0.036) ve ayrilmig
kiriklarda (%0’a karsilik %45; p=0.018) daha yuksek olarak
bulundu.

Sonug: Zweymilller ¢cimentosuz, bipolar hemiartroplastisi,
ozellikle 70 yas alt1 hastalarda, kapsul i¢i femur boynu kirig1
icin alternatif bir tedavi yontemi olabilir.

Anahtar sozciikler: Bipolar bas; cimentosuz hemiartroplasti; femur
boynu; kirik.

4.5 million by the year 2050."" Femur neck fractures
frequently occur in elderly patients, more commonly
in women than in men and are usually due to simple
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low-energy trauma.” A considerable reduction in bone
strength and tendency to fall are the two most common
risk factors for femur neck fractures in the elderly.”

Non-displaced femur neck fractures are commonly
treated by internal fixation (IF).? Treatment of displaced
femur neck fractures seems to vary mainly with the age
of the patient. Most surgeons prefer to perform reduc-
tion and IF in displaced fractures of patients under
the age of 60 years.” Hemiarthroplasty (HA), or less
commonly, total hip arthroplasty (THA) is usually the
choice of treatment in patients over the age of 60 years.”
There is no universally accepted agreement on the type
of replacement arthroplasty, type of femoral stem fixa-
tion, type of the replaced femoral head and configura-
tion of the femoral stem.™

In this clinical case series, we aimed to report our
initial experience with the use of cementless, rectangu-
lar, dual-taper, straight femoral stem (Zweymiiller stem)
with bipolar head prosthesis in intracapsular femur
neck fractures among elderly patients. We assessed the
effect of several preoperative and intraoperative factors
such as age, gender, laterality, fracture type and surgi-
cal approach on the clinical results and mortality rates.

PATIENTS AND METHODS

The Institutional Review Board/Ethics Committee
decided approval was not obtained for this study. We
operated on 67 consecutive patients (39 females, 28
males; mean age 74.4+11.0 years; range 41 to 99 years)
with intracapsular femur neck fractures and insert-
ed Zweymiiller cementless femoral stem (SL-PLUS®,
Plus Orthopedics AG, Switzerland) with bipolar head
prosthesis (Plus Orthopedics AG, Switzerland) at our
department between June 2007 and November 2009.
The right side was affected in 31 patients and the left in
36. Sixty-six of 67 patients had a history of simple fall.
In patients older than 60 years we primarily performed
a cementless bipolar HA in acute or neglected dis-
placed femur neck fractures or non-displaced fractures
admitted later than five days. In patients between 40
and 60 years of age, we primarily performed cement-
less bipolar HA in displaced femur neck fractures
admitted later than five days. We only used cemented
femoral stem if chronic renal failure, severe osteoporo-
sis or local bone tumor was present, and used THA if
osteoarthritic changes in the acetabulum were present.

We used a direct lateral approach in 37 patients
and a posterior approach in 30 patients to insert
the prosthesis. This was primarily the choice of the
attending surgeon. The entire operating time did
not exceed 90 minutes in any patient. We did not
observe significant intraoperative bleeding requiring
blood transfusion more than 450 cc. We allowed full

weight bearing with a walker within the first post-
operative 48 hours. We administered routine postop-
erative parenteral antibiotic prophylaxis with a first
generation cephalosporin for 72 hours and parenteral
deep vein thrombosis prophylaxis with low molecular
weight heparin for at least 10 days in all patients. We
usually discharged the patients from the hospital at the
end of the first postoperative week.

Twelve patients (18%) were lost to follow-up
within the first six postoperative months. Among
the remaining 55 patients, 21 (38%) expired. Of the
remaining 34 patients, four were excluded from the
study due to co-existence of a cerebrovascular dis-
order causing a non-ambulatory status (3 patients)
and replacement of a revision THA (1 patient). The
remaining 30 patients (20 females, 10 males; mean
age 70.5+12.0 years; range 41 to 88 years) with a com-
plete follow-up more than six months, were included
the study for the evaluation of the clinical results.
The affected side was left in 16 patients and right in
14. The preferred surgical approach was lateral in 19
patients and posterior in 11.

Fracture type was graded using the Garden clas-
sification.” Type I-II fractures were termed “non-dis-
placed fracture” and type III-IV fractures as “displaced
fracture”. Latest clinical outcomes of the patients were
assessed using the Harris hip score. According to this
scoring system, a total of 90-100 points indicated an
“excellent outcome”, 80-89 points a “good outcome”,
70-79 points a “fair outcome” and less than 70 points a
“poor outcome”.™

Comparing the quantitative hip scores assessed the
effect of several preoperative and intraoperative factors
on the clinical outcome and the t-test for independent
samples was the preferred statistical test. The effect of
several preoperative and intraoperative factors on the
mortality rate was assessed by comparing the frequen-
cies between two groups and the Pearson’s chi-square
and the Fisher’s exact tests were used for this purpose.
A p value less than 0.05 was considered significant.

RESULTS

Among the initially admitted 67 patients, 9 (13%), had a
Garden type II fracture, 53 (79%) type III and five (8%)
type IV. It was seen that the >70 years age group had a
considerable higher rate of displaced fracture than the
<70 years age group (44/47; 94% vs. 14/20; 70%, p=0.017).
The distribution of the types of fracture among the 30
clinically evaluated patients was as follows; type II:
eight (26%), type III: 20 (67%), type IV: two (7%). The
preferred surgical approach was not similar between
age groups; a lateral approach was frequently preferred
in the <70 years age group (15/20; 75%), whereas a



posterior approach was more commonly preferred in
the >70 years age group (25/47; 53%, p=0.034).

Mean follow-up of the 30 examined patients was
19.449.3 (range 7 to 35) months. Mean Harris hip score
of these patients was 79.4+9.2 (range 51-95) points, at
the latest follow-up. According to the scoring system,
four patients (13%) had excellent, 11 patients (37%)
good, 12 patients (40%) fair and three patients (10%)
poor clinical outcomes (Figure 1). Patients younger
than 70 years had significantly better hip scores than
patients older than 70 years (Table I). Furthermore,
patients treated via the lateral approach had some-
what better hip scores than the patients treated via
the posterior approach (Table I). Gender, laterality and
fracture type did not have any significant influence
on the clinical outcome (Table I).

Mean age at operation was 79.2+10.1 (range 51-99)
years in 21 deceased patients. Mean time of death
in these patients was 5.3+5.3 (range 0-22) months,
postoperatively. Two of them expired within the
first 24 postoperative hours, 17 between one and 10
months postoperatively and two within the second
postoperative year. Age of the patient and fracture
type had a considerable correlation with mortality rate.
Mortality rates were higher in patients older than 70
years and with displaced fractures (Table II).

Figure 1. Anteroposterior preoperative (a) and fol-
low-up (b) radiographs of the left hip of a 86 years
old female patient with a displaced intraarticular
femur neck fracture. She was surgically treated
using a Zweymiller cementless hemiarthroplasty.
At postoperative 30 months Harris hip score was
84 points (good outcome).
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Three surviving patients were non-ambulatory due
to cerebrovascular disorders. Two of them already had
stroke preoperatively, and one became non-ambulatory
due to a cerebrovascular accident at two months post-
operatively. One patient had a two-stage revision THA
due to infection one year postoperatively. We did not
see periprosthetic osteolysis, periprosthetic femur frac-
ture or prosthesis dislocation in any of the patients.

DISCUSSION

There are numerous debates on the optimum surgi-
cal management of femoral neck fractures in elderly
patients. Internal fixation and arthroplasty are the two
current options for the surgical treatment of intracap-
sular femur neck fractures.”! Comparison of IF and
arthroplasty in the management of displaced femur
neck fractures has revealed that arthroplasty has lower
rates of surgical complications and of reoperation and
better cost-effectiveness than IF.®! On the other hand,
IF has a less significant rate of deep wound infection,
shorter operating time, less intraoperative bleeding
and lower rates of early mortality than arthroplasty.*®
Comparison of IF and HA in the management of non-
displaced femur neck fractures has revealed that HA
has a higher rate of mortality than IF” We prefer arthro-
plasty rather than IF in patients older than 60 years if an
acute or neglected Garden type III or IV fracture and a
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TABLE |

Comparison of mean hip scores regarding several factors in
30 surviving patients having no stroke or prosthesis revision

TABLE I

Comparison of mortality rates concerning several factors in 55
patients who were not lost to follow-up

Factor Harris hip score! Factor Mortality rate
Mean+SD  Range P n % P
Age Age
<70 years (n=14) 83.6+7.6 72-95 <70 years 317 18
0.014* 0.036*
>70 years (n=16) 75.6+9.0 51-87 >70 years 18/38 47
Gender Gender
Male (n=10) 79.7+11.9  51-92 0.891 Male 11/23 48 0.212
Female (n=20) 79.2+7.9 66-95 Female 10/32 31
Side Side
Right (n=14) 80.9+8.0 68-94 0416 Right 11/27 4 0.701
Left (n=16) 78.1+10.2  51-95 Left 10/28 36
Fracture type Fracture Type
Non-displaced (n=8) 78.4+7.3 72-92 0.728 Non-displaced 0/8 0 0.018*
Displaced (n=22) 79.7£9.9 51-95 Displaced 21/47 45
Surgical approach Surgical approach
Latera! (n=19) 81.8+8.1 68-95 0056 Latera! 12/32 38 0.902
Posterior (n=11) 75.2+9.9 51-84 Posterior 9/23 39

SD: Standard deviation; *: Significant difference.

neglected Garden type II fracture exists. We also prefer
arthroplasty rather than IF in neglected Garden type III
and IV fractures between 40 and 60 years of age.

Comparison of cementless and cemented femoral
stems in the management of femur neck fractures has
revealed that cementless stems have shorter operative
time and lesser intraoperative bleeding than cemented
stems.’ Conversely, cemented stems have less postop-
erative pain, better mobility and lower revision rates.’"
Intraoperative death risk is significantly increased in
elderly patients with pre-existing cardiovascular prob-
lems undergoing a cemented arthroplasty, especially
for fracture diagnosis.' Comparison of bipolar and
unipolar heads in the management of femur neck frac-
tures has revealed that there is no difference between
bipolar and unipolar HA regarding the outcome and
the rate of dislocation.'"'® However, failure of reduc-
tion by closed means is higher in bipolar heads than
in unipolar heads™ The most significant determi-
nant of dislocation is the surgical approach, with
the posterior approach having the highest dislocation
rate.’ Comparison of HA and THA in the management
femur neck fractures has shown that THA has better
functional outcomes and lower rates of revision than
HA, and is especially recommended in active elderly
patients without significant medical comorbidities.!
We have been performing cementless bipolar HA in
most of the elderly patients with femur neck fractures
if an arthroplasty indication is present since 2007. We

*: Significant difference.

have been using cemented HA, unipolar HA and THA
only in selected cases. In our opinion, the cementless
stem seems to have stronger bone fixation, lower risk of
loosening, shorter operative time, and no risk of intra-
operative complication due to cement application when
compared with the cemented stem. In our opinion, the
bipolar head may have lower risks of wear, acetabular
protrusion and prosthesis dislocation than the unipolar
head. We frequently prefer HA over THA due to surgi-
cal simplicity, shorter operative time, lesser intraopera-
tive bleeding, and lower risk of dislocation and slightly
cheaper implant cost.

The most important advantage of the Zweymiiller
cementless femoral stem is its stability due to exis-
tence of proximal fit, double-taper straight stem,
rectangular cross section and surface microrough-
ness providing suitable osteointegration.™ This early
stability allows immediate postoperative full-weight
bearing mobilization of patients with a walker. It
was recently reported that there was no difference
between a certain period of partial weight bear-
ing and immediate full weight bearing postopera-
tively with regard clinical outcome, pain level, shaft
migration or radiographic signs of bony ingrowth in
cementless arthroplasty apart from the patient’s age,
if an initial solid fixation could be obtained.™ We
have been allowing full weight bearing within the
first postoperative 48 hours, due to the initial solid
fixation of the Zweymiiller cementless femoral stem.



Increasing age, cognitive impairment and any degree
of preoperative impaired mobility are poor prognostic
factors for obtaining an acceptable level of functional
outcome in femur neck fractures undergoing replace-
ment arthroplasty.” The preferred surgical approach has
no significant correlation with functional outcome.l”!
The results of the present study revealed that excellent
or good short-term clinical outcome could be obtained
in half of the patients and increasing age seemed to be
the main poor prognostic factor for clinical outcome.
The cut-off point for obtaining a better clinical outcome
could be considered 70 years, as patients over the age
of 70 years had worse clinical results than younger
patients. Although surgical approach was found to
slightly influence the clinical outcome, this finding was
probably related to the age of the patient, as the lateral
approach was commonly performed in younger patients
and the posterior approach was commonly performed
in patients older than 70 years in the present study. We
did not evaluate the correlation between clinical results
and coexisting medical morbidities of the patients, as
this was not the primary aim of the study.

The risk of mortality after femoral neck fractures is
significantly high. The rate of hospital mortality is 15%
and the mortality rate at the end of the first postopera-
tive year is 30%.” The presence of concomitant medical
problems, increasing age, male gender and prolonged
time between injury and surgery are the known risk
factors increasing the mortality rate in patients under-
going HA due to femur neck fractures.?'®” In the pres-
ent study, the overall mortality rate was 38% and the rate
of hospital mortality was about 10%. It was remarkable
that more than two thirds of deaths occurred within the
first six postoperative months. The possible explanation
for obtaining slightly higher mortality rates than aver-
age could be that most of the patients with coexisting
significant medical problems were referred to our uni-
versity hospital serving nearly two million inhabitants.
Age of the patient (>70 years) and type of the fracture
(displaced fracture) were found to be associated with
the most devastating complication. However, we sug-
gest that the type of fracture might not directly relate
with mortality rate as the older age group (>70 years)
had considerably higher number of displaced fractures
than the younger age group (<70 years) in the present
study. We did not assess the correlation between mor-
tality rate and coexisting morbidities, as this was not
one of the aims of the present study. It is not possible to
draw stronger conclusions on the local infectious and
systemic neurologic complications due to small number
of affected patients.

Size of the patient population and the mean follow-
up time of the patients in the present study can be
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considered inadequate to draw stronger conclusions.
However, the high rate of early mortality and lim-
ited life expectancy of the elderly patients undergoing
arthroplasty for femur neck fractures prevent reporting
case series, including higher number of patients with
longer follow-up periods.

It is currently not possible to provide strong evi-
dence on which type of arthroplasty is the best option
to obtain enhanced clinical results, minor surgical com-
plications and better cost-effectiveness in femoral neck
fractures. With the numbers available in the present
study, we may conclude that Zweymiiller cementless
femoral stem with bipolar head prosthesis give better
clinical results in patients under the age of 70 years and
the risk of mortality increases in patients older than 70
years. Therefore, Zweymiiller cementless bipolar HA
may be an effective treatment alternative for intracap-
sular femur neck fractures especially in patients under
the age of 70 years.
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