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Abstract – Introduction: Acute displaced femoral neck fractures are often treated with cemented hemiarthroplasty
(HA). There is increasing evidence that total hip arthroplasty (THA) may be a better alternative, but the degree to
which the fixation of the femoral stem used affects the outcome is not fully known. The aim of this study is to com-
pare rates of operative complications and implant survival following THA treatment of displaced femoral neck frac-
tures with either a cemented or an uncemented femoral stem.
Methods: The study consists of two groups of patients (N = 334), who were treated for a displaced femoral neck
fracture with THA at the Regional Hospital of Viborg during 2007–2012. The first group (50.9%) had uncemented
(Corail�) stem while the second group (49.1%) had cemented (Exeter�) stem implanted. Nearly all patients had unce-
mented dual mobility cup (Saturne�) as acetabular component and were followed up to three months postoperatively.
Data regarding rates of implant survival and operative complications were obtained by retrospective review of medical
records.
Results: We found a statistically significant difference regarding rates of postoperative reoperation with 1.2% (95% CI
0.005–0.03) for cemented and 5.9% (95% CI 0.02–0.09) for uncemented stem ( p = 0.02). The main causes for
reoperation were peri-prosthetic fractures and deep infections. There was no difference regarding dislocation or
peroperative complications. Rates of dislocation were 4.3% (95% CI 0.012–0.07) for cemented and 3.5% (95% CI
0.008–0.06) for uncemented stem ( p = 0.72). Rates of peroperative complications were 6.1% (95% CI 0.024–0.1)
for cemented and 8.2% (95% CI 0.04–0.12) for uncemented stem ( p = 0.1).
Discussion: Our results indicate that cemented femoral stem is superior to cementless when rates of reoperation are
compared.
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Introduction

A femoral neck fracture is a common injury and the inci-
dence is high in the elderly population with an estimated 1.26
million hip fractures in 1990. In developed countries the inci-
dence is expected to further increase to between 7.3 and 21.3
million hip fractures by the year 2050 due to continued ageing
of the general population as well as increased life expectancy
and will therefore become a major challenge for the health-
care system over the next decades [1].

Hemiarthroplasty (HA) has traditionally been the preferred
primary treatment for acute displaced fractures of the femoral

neck (Garden stage III and IV [2]), but there is increasing evi-
dence that total hip arthroplasty (THA) may be a better alterna-
tive [3–6]. However, because of this long going tradition the
majority of the studies published regarding whether the use of
cement or not has been made with HA stems – a debate which
is still controversial despite continuous research [7–9]. For
THA stem, very little has been published on the subject [10].

The femoral component in hip arthroplasty can be
implanted with or without the use of cement. A systematic
Cochrane review from 2010 on arthroplasties for proximal
femoral fractures [3] reported that cementing the femoral stem
may provide a more stable fixation and can reduce postopera-
tive thigh pain as well as lead to better mobility compared to
the cementless design. Fewer implant-related complications*Corresponding author: michellefog@yahoo.com
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and reduced reoperation rates, especially postoperative peri-
prosthetic femoral fractures, have also been reported [3,
8–11]. However, the use of cement also has disadvantages as
it may trigger a rare but severe risk of cardiovascular compli-
cations due to embolism [12, 13], the length of surgery is
longer and the blood loss greater compared to the use of unce-
mented prosthesis [14, 15]. No difference in mortality between
the two methods has been reported [3, 14, 16].

The aim of the present study was to compare rates of
implant survival and operative complications within three
months following primary THA treatment of displaced femoral
neck fractures with either a cemented or an uncemented fem-
oral stem including a dual mobility cup as acetabular compo-
nent. We hypothesized that the use of a cemented femoral
component would be associated with a decreased risk of post-
operative complications compared with the uncemented stem,
especially regarding reoperations.

Materials and methods

We retrospectively identified and reviewed all patients who
underwent primary surgery for a displaced femoral neck frac-
ture and were treated with either a cemented or an uncemented
THA femoral stem at the Regional Hospital of Viborg in
Denmark between 1 January 2007 and 31 December 2013.

During the period 2007–2011, the standard treatment for
primary THA in our department was a cementless femoral
stem (Corail�, DePuy Orthopaedics, Warsaw, IN, USA). How-
ever, due to the good results shown in the literature regarding
postoperative complications when using cemented HA stem, it
was decided to change the treatment to cemented THA femoral
stem (Exeter�, Stryker Orthopaedics, Mahwah, NJ, USA) in
January 2012. During the whole period, the THA was primarily
made with an uncemented dual mobility cup, DMC (Saturne�,
Amplitude, Neyron, France), as acetabular component to
decrease dislocation rate [4].

The patients were obtained by retrospective review of the
departments’ medical records, including anaesthetic data.
A total of 334 consecutive cases (mean age, 77.8 years) with
either a cementless (N = 170) or a cemented (N = 164) THA
were retrospectively evaluated. Patients with pathological
fractures and implanted femoral stem other than Corail� or
Exeter� were not included.

For all patients, data was retrospectively collected in the
following categories as primary outcome measures; peropera-
tive complications, dislocation and reoperation (defined as an
operation of any kind after primary surgery, exclusive of closed
reduction of the dislocated arthroplasties). As secondary out-
come measures, we obtained information on waiting time from
hospitalization to surgery, duration of surgery (incision to
close), perioperative blood loss, surgeon’s experience and mor-
tality. All patients were followed until the time of dislocation,
reoperation, death or emigration up to 3 months after primary
surgery.

The National Registry of Patients (NRP) is a national-
based patient administration system in Denmark, which con-
tains data on all admissions and discharges from hospitals in

Denmark, including surgical procedures as well as information
about reoperations. We have cross-checked all our data with
data from NRP to ensure the inclusion of all patients treated
for dislocation and reoperation in other hospitals in Denmark
during the follow-up period. None of the included patients
had been treated in other hospitals than the Regional Hospital
of Viborg after primary surgery. Data on mortality and emigra-
tion were retrieved from The Central Office of Civil Registra-
tion. Approval from The Danish Data Protection Agency, and
The Danish Health and Medicines Authority was obtained
before initiation of the study.

All patients received complete medical evaluation and
clearance for anaesthesia before surgery; spinal analgesia
was used in the majority of the patients.

The department used the standard Hvidovre algorithm [17]
for surgical treatment regarding the choice of implant. The
only exception to the algorithm was using THA femoral stem
with a dual mobility cup instead of HA. In each case, the THA
was implanted via posterior approach including reconstruction
of the posterior capsule and reinsertion of the external rotators
during closing. In the cemented group, the stem was fixated by
using Rifobacin� Bone Cement R (Biomet) containing the
antibiotic Gentamycin. It was mixed in a closed system named
Optipac.

All patients were administered preoperatively intravenous
Cefuroxim 1.5 g single-dose as well as 1.5 g three times a
day, the first day after surgery as prophylactic antibiotic. A post-
operative X-ray was taken the day after surgery. After the
operation, all patients underwent the same rehabilitation pro-
gramme instructed by the hospital physiotherapists, which
included early mobilization and full weight-bearing training
within threshold of pain. They were informed to avoid hip flex-
ion above 90�, and internal rotation and adduction above 0� for
three months. All patients were followed, up to three (0–90
days) months postoperatively.

Statistics

Results are reported as means with standard deviations
(SD) or frequencies with 95% confidence intervals (95% CI).
When appropriate, ranges are supplied. Statistical analysis
was performed using STATA statistical software (version 9.0;
Stata Inc., College Station, TX, USA) and the level of signif-
icance was defined as a p-value of <0.05. Categorical data were
analysed using the chi-square test. For continuous data, a
Student’s t-test was used.

Results

The results for primary and secondary parameters are
shown in Table 1.

We found a statistically significant difference regarding
rates of postoperative reoperations of any kind, in favour of
cemented THA femoral stem ( p = 0.02). Reoperations were
required in two patients (1.2%) (95% CI 0.005–0.03%) treated
with a cemented stem and 10 patients (5.9%) (95% CI 0.02–
0.09%) treated with the uncemented stem. The different causes
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for reoperations are listed in Table 2. The most frequent reop-
eration was a soft-tissue procedure for infection, one superfi-
cial in the cemented group and four deep infections in the
cementless group. Four patients split between the two groups
had experienced a traumatic peri-prosthetic fracture that
needed surgery.

The occurrence of both peroperative complications (all
small fissures and minor fractures) and dislocations were sim-
ilar in the two groups with no statistical significance found. All
the dislocations for both groups happened within the first
50 days after primary surgery, and the iatrogenic fractures were
all reparable with cerclage wiring alone or with a trochanteric
grip under the primary surgery. All instances healed well dur-
ing the follow-up.

The cohort had a statistically significant difference regard-
ing duration of surgery ( p = 0.0099) in favour of uncemented
THA (74 min vs. 84 min). There was no statistical difference
in waiting time from hospitalization to surgery or perioperative
blood loss between the two groups of patients.

During the three months follow-up, there was a notable
trend of lower mortality in patients who received a cementless
THA (8.8%) compared to the cemented group (16.5%), but it
did not reach statistical significance ( p = 0.06). No patients
died peroperatively but there were three postoperative deaths
within the first 72 hours in the cemented group compared to
none in the uncemented, two suspected as cardiovascular dis-
turbance and one as renal failure.

We found no relation between the surgeon’s level of expe-
rience and the number of peroperative complications, disloca-
tions or reoperations in both groups. These were evenly divided
between junior surgeons alone, junior surgeons supervised by
senior surgeons and senior surgeons compared to the number
of operations made. Senior surgeons mainly performed the
operations in both groups (42.7% cemented vs. 52.9%
uncemented).

The baseline characteristics of the population are shown in
Table 3. The two groups are comparable to each other except
for the age ( p < 0.00), where the patients treated with a

Table 2. Causes for reoperation.

Causes for reoperation Cemented
THA stem

(n)

Uncemented
THA stem

(n)

Postoperative peri-prosthetic fracture 1 3
Aseptic loosening 0 2
Haematoma formation postoperatively 0 1
Deep infection 0 4
Superficial infection 1 0

Table 3. Population characteristics.

Variable Cemented THA stem (N = 164) Uncemented THA stem (N = 170)

Sex, n, male/female (%) 49 (29.9%)/115 (70.1%) 52 (30.6%)/118 (69.4%)
Age at fracture*, mean, years (range) 80.9 (53–101) 74.8 (43–98)
Femoral stem, type Exeter� Corail�

Femoral stem, type, with/without cement (%) 164/164 (100%) 170/170 (100%)
Dual mobility cup, type Saturne� Saturne�

Dual mobility cup, n, with/without cement (%) 6/159 (3.8%) 1/169 (0.6%)
Surgical approach Posterolateral Posterolateral
Follow-up, mean (days) 77.5 80.1

*p < 0.00.

Table 1. Results.

Parameter Cemented THA
stem

95% CI SD Uncemented
THA stem

95% CI SD p value

Peroperative complications 10/164 (6.1%) 0.024–0.10% – 14/170 (8.2%) 0.04–0.12% – 0.1
Dislocation 7/164 (4.3%) 0.012–0.07% – 6/170 (3.5%) 0.008–0.06% – 0.72
Reoperation 2/164 (1.2%) 0.005–0.03% – 10/170 (5.9%) 0.02–0.09% – 0.02
Waiting time from

hospitalization to surgery, mean (h)
30 27–32 19.0 25 21–29 16 0.06

Duration of surgery, mean (min) 84 78–89 24.3 74 70–79 28.2 0.0099
Perioperative blood loss, mean (mL) 392 345–439 269.0 378 343–410 213 0.6
Three-month mortality postoperatively 27/164 (16.5%) 0.10–0.21% – 15/170 (8.8%) 0.05–0.14% – 0.06
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cemented THA tended to be older with an average age of 80.9
years (SD = 9.2, range 53–101 years) compared to 74.8 years
(SD = 11.40, range 43–98 years) in the uncemented group.
The mean follow-up time was 77.5 days for cemented THA
and 80.1 for uncemented.

Discussion

The purpose of this study was to compare rates of operative
complications and implant survival following primary THA
treatment of displaced femoral neck fractures with either a
cemented or an uncemented femoral stem. Our results show
that cemented THA femoral stem reduces the reoperation rate
compared to cementless stem.

By changing our regimen of treatment from cementless
stem (Corail�) to cemented (Exeter�), we reduced the number
of reoperations in our population from 5.9% to 1.2%. This
finding is very similar to those of the few published studies that
are comparing whether to use cemented or cementless THA
femoral stem after acute displaced femoral neck fractures.
A recent study made of results from the National Joint Registry
of England and Wales [10] showed a revision rate after five
years of 4.1% in the group not using cemented components
compared to 0.9% in the group who used cement. Several stud-
ies and systematic reviews have been performed to clarify this
issue for HA and the tendency remains the same, although not
quite as pronounced [3, 8–11].

The more forceful procedure of trying to achieve a tight
interference fit of the uncemented prosthesis compared to
cemented devices where a space is left for the cement to act
as a grout, makes iatrogenic fissures and minor fractures in
the femur during implantation a severe risk with the cementless
prosthesis [18]. As the surgeon often does not recognize these
complications during surgery, it may result in an occult femoral
fracture that is first diagnosed days or even months after sur-
gery. This may explain our high reoperation rate due to postop-
erative peri-prosthetic fractures in the cementless group, as all
our patients have osteoporotic bone. Comparing our results
with reported rates of reoperation in other studies for HA,
our reoperation rate for peri-prosthetic fracture in THA with
cemented stem is similar to the literature [8–11].

Peri-prosthetic fractures as well as deep infections were the
most frequent causes for reoperation in the cementless group in
our study. There was only one reoperation for superficial infec-
tion, this being in the cemented group. The prophylactic use of
antibiotic-loaded bone cement has shown to protect against
infection in several studies [19] and it is most likely because
it is preventing the bacteria from forming a biofilm on the
implant [20]. One explanation for the strong trend towards
more infections after uncemented THA could be the absence
of cement and thereby no antibiotic bone prophylaxis. Addi-
tionally, there were two cases of aseptic loosening in the
cementless group compared to no cases in the cemented. This
notable discrepancy could be explained by technical errors or
minor fractures occurring within the cementless surgery, which
could have led to the loosening.

The rate of dislocation is not influenced by the fixation of
the femoral stem, but rather by the type of cup being used as
well as the placement of the components. Since the same type
of cup was used in both groups, an uncemented DMC, it was
not surprising to see that the rates of dislocation were the same
when comparing the two groups. A find in agreement with a
previously published report from our institute using THA with
the same uncemented DMC as treatment for displaced femoral
neck fractures [4].

Insertion of a cemented prosthesis is a more time demand-
ing procedure compared to the uncemented, as the bone
cement has to harden for at least 12 minutes after application
before the operation can proceed. Therefore, it is of no surprise
that we found that the length of surgery was significantly
longer for THA with a cemented femoral stem than for the
uncemented procedure.

Our finding favours the cementless design, which is also
supported by other studies [3, 14] as well as a randomized con-
trolled trial (RCT) comparing cemented HA with an unce-
mented HA [9]. Here the duration of surgery was found to
be 82.6 min for the cemented design, compared to 70.2 min
for the group who received a HA without cement. A difference
very similar to our finding, a 10 minute difference.

Cement insertion can trigger a minor but well-documented
effect on the cardiopulmonary system resulting in cardiovascu-
lar disturbances to sudden death. However, the changes appear
to be transient and with no clinical significance [12, 13].
Although we could not demonstrate a statistically significant
difference between the mortality of the two groups
( p = 0.06), there was a notable trend towards the cemented
group; the mortality was almost double compared to the
patients receiving an uncemented femoral stem (16.5% vs.
8.8%). This result stands in contrast to previous studies made
on HA femoral stem, which found no difference in either
three month or five year mortality [3, 14, 16]. We suggest that
the main reasons for our finding are that our cohort is not com-
parable according to age as well as the patients’ physiological
and mental health has not been registered. It is important to
emphasize that our study does not have the statistical power to
evaluate the potential adverse health effects of cement. How-
ever, the lack of any significant difference in mortality reported
in the latest Cochrane report on arthroplasties for proximal fem-
oral fractures suggests that the risk of cementing is minimal [3].

Our study is retrospective and thereby limited by the limi-
tations related to the design. The main weakness is the minor
cohorts included in the study. It is therefore important to be
precautious about the interpretation of our findings of non-
significant differences due to the risk of making a type 2 error.
However, all patients were operated at the same hospital and
since the main source of data was medical records from our
hospital, we have been able to get access to most data on
our cohorts. In order to optimize completeness of the data,
all patients have been cross-checked with the Danish National
Patients Register. Another limitation is the lack of registration
of the patients’ physiological and mental health in both groups.
This may have an adverse influence on the patients’ compli-
ance during the follow-up period. Furthermore, our cohorts
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are not comparable according to age; there is a significant dif-
ference in mean age by six years between the two groups. We
have no explanation for this difference, as the department used
the same surgery strategy regarding the choice of implant for
all patients included by using the Hvidovre algorithm.

Based on the presented results and the good evidence on
using cement for primary HA in the existing literature, the
department is continuing to use cement for primary THA after
acute displaced femoral neck fractures.

Conclusion

In conclusion, our results suggest that cemented femoral
stem in primary THA after acute displaced femoral neck frac-
tures is superior to cementless when rates of reoperation are
compared. However, further RCTs with focus on both early
operative complications and implant survival are necessary to
support the evidence and determine the optimal treatment for
displaced femoral neck fractures.
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