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Background

Femoral neck fractures (FNF) are associated to patient’s disability, reduced quality of life
and mortality. None of the fixation devices commonly used for extracapsular (EC) FNF
(i.e., dynamic hip screws (DHS) and intramedullary nails (IN)) is clearly superior to the
other, especially in case of unstable fractures (31.A2 and 31.A3 according to AO/OTA
classification). The aim of our study was to identify a sub-population of patients with EC
fractures in which better outcomes could be obtainable using total hip arthroplasty
(THA).

Methods

All patients with EC unstable fractures treated with THA were included in the present
study. Demographic data, American Society of Anesthesiologists (ASA) score,
hospitalization length, transfusion rate, implant-related complications and mortality rate
were collected. Clinical outcomes were evaluated using the Oxford Hip Score (OHS), while
patients’ general health status through the 12 Item Short Form questionnaires (SF-12).

Results

30 patients (7 male; 23 female) with a mean age of 78.8 years were included. The 1-year
mortality rate was 13.3%. The mean OHS was 27.5, while the mean SF-12 were 45.84 for
the mental item and 41.6 for the physical one. Age was the only factor associated with
the OHS and patients older than 75 years presented a 12- fold higher risk of developing
bad outcomes.

Conclusions

THA seems to be a viable option for unstable EC fractures, with good clinical outcomes,
especially in patients younger than 75 years of age. The mortality rate associated with
THA in EC fractures is low and anyway comparable with IN.

BACKGROUND lic health issue because of a high risk of patients’ disability,

reduced quality of life and mortality. The expected rise of
Femoral neck fractures (FNF) are the most common the incidence of hip fractures will be up to 6.25 million in
2050,3 so a great effort has been made to improve their
management and reduce both the morbidity and mortality
rates.*5

fragility fractures , involving around 1.5 million people
worldwide every year.1:2 These fractures are a relevant pub-
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FNF are generally classified in ‘intracapsular’ (IC) and
‘extracapsular’ (EC), depending on the anatomical localiza-
tion. These two types widely differ in terms of etiopathol-
ogy, treatment and outcomes.® In fact, while IC fragility
fractures are treated using hip replacement, the EC through
osteosynthesis. However, none of the fixation devices com-
monly used [i.e., dynamic hip screws (DHS) and in-
tramedullary nails (IN)] are clearly superior to the others,
and the choice between them is generally based on the
classification of EC fractures. According to the AO/OTA, EC
fractures could be divided into stable (31A1.1 - 31A2.1)
and unstable (31A2.2 - 31A3.3).7 The American Academy
of Orthopedic Surgeons (AAOS) recommends the use of
both DHS and IN for stable EC fractures, while only IN for
the unstable ones.® However, in this latter, both types of
fixation devices were associated to a high risk of failure
with the need of a subsequent hip replacement.l.? Total hip
arthroplasty (THA) after a failed osteosynthesis was asso-
ciated to worse outcomes, !0 and therefore a proper patient
selection should be desirable, considering that this frailty
population very often could not afford a secondary proce-
dure. Therefore, the use of THA as a primary treatment for
EC fractures had been proposed by several authors with vi-
able outcomes.!!12 However, THA in EC fractures are not
complication free, and a high risk of both mechanical (i.e.
dislocation) and local complications (i.e. wound infection)
had been reported.!3 In order to better clarify the possi-
ble indication of THA in EC fractures we conducted a retro-
spective study to identify a sub-population in which better
outcomes could be achievable.

METHODS

We conducted a retrospective study including all patients
with unstable EC fractures (AO/OTA classification type
31A2 and 31A3) treated with THA between January 2019
and December 2019. All patients with less than 1 year of
follow-up and who were unable to walk prior the fracture,
were excluded. Demographic data, American Society of
Anesthesiologists (ASA) score, hospitalization length,
transfusion rate, implant-related complications and mor-
tality rate were collected. All patients were treated using an
uncemented, cylindrical, modular stem (Restoration mod-
ular, Stryker, Kalamazoo, MI) and an uncemented hemi-
spherical acetabulum (Pinnacle, Johnson&Johnson, War-
saw, IN) with a constrained liner. In all patients the
prosthesis was implanted through a direct lateral approach
in supine position, and the greater trochanter was fixed
with a metal cerclage, if needed.

Heparin and antibiotics prophylaxis were administered
in all patients and assisted weight-bearing was allowed
since the second day after surgery. After the discharge, all
patients were seen once a week during the first month,
then once a month until the 6 months, and finally every 3
months until the 12 months after the surgery. X-ray evalu-
ations were routinely performed at 3,6 and 12 months.

Clinical outcomes were evaluated using the Oxford Hip
Score (OHS), while patients’ general health status through
the 12 Item Short Form questionnaire (SF-12). Using the

OHS value of 30’ as a threshold, patients were then clas-
sified in two groups: “good outcomes” (>= 30) and “bad
outcomes” (<30).14 To evaluate the bone quality, the Canal
bone ratio (CBR) was evaluated on pre-operative x-rays as
previously reported.1516

To find any difference between groups we evaluated the
t-student test for continuous, and the Fisher’s exact-test for
categorical data. Finally, for those preoperative variables
founded to be significatively different, the odds-ratio was
calculated in order to give an evaluation of the risk for de-
veloping negative outcomes.

As routinely performed, all patients signed a written
consent agreeing to undergo to the procedure and allowing
to use their data for audit and scientific purposes. Accord-
ing to the Italian law, because the present study includes
routinely performed clinical and radiological evaluations, a
formal ethical approval was not required.

RESULTS

A total of 30 patients (7 male; 23 female) were included
in the present study. The entire cohort data was summa-
rized in Table 1. Twenty patients presented a fracture type
31.A2, while 10 a type 31.A3. Two patients (6.6%) died in
the 30 days after the surgery, 2 others (13.3%) in the follow-
ing 11 months. Therefore, the overall 1-year mortality rate
was 13%. A total of 20 patients (66%) received a mean of
0.86 blood unit of transfusion, and the mean length of stay
was 7.3 days. (Table 1). No implant-related complications
were observed during the study period. The mean CBR was
0.5 (range 0.32-0.64). At the final follow-up the mean OHS
was 27.52, the mean SF-12 was 45.84 (range 30.8-54.76) for
the Mental Score (MCS) and 41.61 for the Physical Score
(PCS) (see Table 1 for further details). The two investigated
groups differed for age, PCS and MCS, but did not in terms
of CBR, length of stay, ASA score, sex, type of fracture and
blood transfusion (see table 2). The Odds-Ratio between
OHS (<30) and age (> 75) was 12.00.

DISCUSSION

The main purpose of this study was to investigate on the
factors that may affect clinical outcomes of patients with
unstable EC fractures (AO/OTA 31.A2 — 31.A3) treated with
uncemented THA, in order to identify a population that
could benefit more from this procedure. In fact, generally
EC fractures are treated with internal fixation devices such
as IN and DHS. However, none of these absolutely ensure
a fracture stability and a viable consolidation in unstable
EC fractures, with unpredictable outcomes especially in pa-
tients with severe osteoporosis and concomitant hip os-
teoarthritis (HO).12:17.18 Moreover, these factors and the
intrinsic fracture instability were reported to be associated
to the unsatisfactory results reported with internal fixa-
tion.19-21 Considering also the high failure and the compli-
cations rates reported with both IN and DHS, hip replace-
ment has been recommended by some authors as a primary
treatment for unstable EC fractures.22-24 Good outcomes
were reported using cemented hemiarthroplasty.25-27 Par-
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Table 1. Patients’ demographics.

N° of patients 30

Age, Mean (Range) 78.8(66-92)

Sex

Male 7

Female 23

LOS, Days (range) 7.3(6-8)

Trasfusion

Yes 20

No 10

Mean (range) 0.9(0-2)

Type of fracture

31-A2 20

31-A3 10

OHS, mean (range) 27.52(13-34)
SF-12 Mental Score, mean (range) 45.84(30.8-54.76)
SF-12 Physical Score, mean (range) 41.61(20.95-50.91)
CBR score, mean (range) 0.5(0.64-0.32)

OHS: Oxford hip score. SF-12: 12-Item Short Form Survey. CBR: Cortical bone ratio.
LOS: Length of stay

ticularly, Stappaerts et al. in a randomized prospective
study, comparing cemented endoprosthesis with DHS, ob-
served that the former were associated to better results in
terms of reoperation rate, and proposed them for the treat-
ment of older patients.2? Similar results were also reported
by, Blomfeldt et al.28 comparing THA with internal fixation
after a minimum of 4 years of follow up. The earlier rehabil -
itation of patients with unstable EC fractures was reported
by Parvjeet et al. in their case-control study comparing THA
with IN.25 According to the authors, THA was associated to
immediate weight-bearing and early lower limbs mobiliza-
tion and strengthening exercises, reducing thus the bed-
time and the relative complications rate.2> In fact, as re-
ported by Haentjens et al., the incidence of bedsores, lung
infections and atelectasis was lower in patients with EC
fractures treated with THA compared to internal fixation.29
These observations might promote the use of THA in el-
derly patients with severe osteoporosis.25 All patients in
the present study were encouraged to mobilize the joints
and strength the muscles of the affected limb since the first
day after the surgery, while the weight-bearing was allowed
since the second. The possibility of an early rehabilitation
in FNF is essential to reduce immobilization-related com-
plications, like the impairment in daily activities and the
high mortality.30

While the 30-day mortality rate of surgically treated FNF
was reported to be approximatively 5%,31:32 the one-year
vary between 16.6% and 26.4%, depending on the studied
population.30:31 In fact, patients with EC fractures may
have a shorter survival time.33 Mattison et al. in a register-
based study on over 10,548 patients with EC fractures, re-
ported a at 30-day mortality of 7.7% and a one year mor-

tality of 26% , with most of patients treated with internal
fixation devices (10,416/10,548).!

In our study the 30-day mortality rate was 6.6%, while
the 1-year was 13.3%. These results were approximatively
in line with those reported by of other authors who inves-
tigated on THA in FNF. Particularly, Parvizi et al. demon-
strated a 30-days mortality of 4.8%, observing that females
over 70 years of age were at higher risk.34 Similarly, in our
cohort the deaths were observed among the most elderly fe-
males (mean age 83.5 years), with an ASA score of at least
3.

Although these observations might promote the use of
THA also in EC features, the mortality rate was similar to
that reported with the use of IN. In fact, Bonnevialle et al.3
in a study on 247 patients with unstable EC fracture, ob-
served a comparable mortality rate at 6 months of follow-
up in both THA and IN (21% vs 21,2% respectively). These
results were lately confirmed in the meta-analysis con-
ducted by Ju et al.13 Interestingly, these authors underlined
that although the use of THA was associated to a shorter
bedtime and a reduced implant-related complications rate
compared to IN, there were no advantages in terms of hip
function.!3 In our opinion, these observations further un-
derline the need of better identify those patients with EC
fracturs that benefits more from a THA. With this perspec-
tive, we compared patients with “good outcomes” and those
with “bad outcomes”, based on the results of the OHS. The
mean OHS reported in our population was 27.52, repre-
senting with a better result to that reported in a similar
population,3® but extremely worse to that achievable in el-
derly patients treated with uncemented THA for primary
HO.15 Some authors correlated the “Activities of Daily Liv-
ing Skills” to the osteoporosis, showing that the former be-
came worse as the osteoporosis severity increased.3738 In
our study, “good outcomes” and “bad outcomes” groups
did not differ in terms of both ASA score and severity of
osteoporosis, and the only variable associated with “bad
outcomes” was patients’ age. Particularly, patients over 75
years of age presented a 12-fold-higher risk of developing a
low OHS (namely a worse hip function). These results con-
trasted with those reported by Toro et al., on 411 patients
who underwent to TH A for primary HO. In their series, the
authors reported that both the ASA and the CBR,not the
age were associated with the OHS, while the age did not.!>
The difference is not surprising. In fact, FNF patients and
those with primary HO are very different. For example, pa-
tients with FNF (as well as those with periprosthetic ones),
are more fragile than those with primary HO, presenting
more comorbidities and a more severe osteoporosis.!>39
The reason why in our study patient’s age has a such impact
on hip function is unclear. It could be assumed that pa-
tients with less than 75 years of age presented both a bet-
ter mobility, and general health status prior the FNF; and
these factors might improve their recoverability. In fact, in
the study conducted by Diurez et al., the functional results
of EC fractures were related to the patients’ health condi-
tion prior the surgery.40

Interestingly, in our study fracture type had no rule in
determining the outcomes of EC fractures treated with
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Table 2. Main differences between groups.

OHS >=30 OHS<30 P-value
Number 12 14
Age (mean) 74.33 81.07 0.0061
Sex
M 2 3 1
F 10 11
SF-12 mental score (mean) 49.63 42.59 0.0009
SF-12 physical score (mean) 48.08 36.07 0.0138
CBR (mean) 0.52 0.52 1
LOS (mean) 7.42 7.21 0.48
ASA (mean) 283 2.79 0.8
Type of fracture
31A.2 9 1
31A3 4 5
Blood Transfusion
Yes 0.75
No 4

OHS: Oxford hip score. SF-12: 12-Item Short Form Survey. CBR: Cortical bone ratio. LOS: Length of stay. ASA: American Society of Anesthesiologists score.

THA. However, according to Fichman et al., 31.A3 fractures
might be those who most benefit from THA, because of the
lower major complication and reoperation rates compared
to IN.36

Finally, the patient’s quality of life in the “good out-
comes” group was better for both the mental and physical
status, and the mean results were better to that previously
reported.30 This is not surprising, considering that a linear
association between the OHS and the SF-12 items could be
observed. In our opinion, these results further underline
the need for a proper patient’s selection in order to improve
their outcomes.

Our study has some limitations, related to its retrospec-
tive nature, that could lead to selection bias, and to the
small sample size, that might underpowered the statistics.
However, our findings might aid in better understanding
the outcomes and indications of THA in unstable EC frac-
tures. Moreover, this could help in the design of a ran-
domized controlled trial for the treatment of these frac-
tures. Another limitation could be the short follow-up, that
might underestimate the implant-related complication rate
(i.e., periprosthetic fractures or implant loosening). How-
ever, considering the high 1-year mortality rate of FNF and
the subsequent high risk of drop-off, our study was specifi-
cally designed to assess the viability of THA in a short-term
follow-up.

CONCLUSIONS

THA seems to be a viable option for unstable EC fractures,
with good clinical outcomes, especially in patients younger
than 75 years of age. The mortality rate associated with
THA in EC fractures is low and anyway comparable with
IN. These latter were reported to be associated to both

a higher reoperation and complication rate, especially in
case of 31.A3 fractures. Therefore, these fractures might be
more appropriately treated with THA. The results included
in the present study might be useful to design larger ran-
domized controlled trials with longer follow-up to confirm
the viability of THA in EC fracturs.

ABBREVIATIONS

FNF: Femoral neck fractures; IC: intracapsular; EC: extra-
capsular; DHS: dynamic hip screws; IN: intramedullary
nails; AO/OTA: Arbeitsgemeinschaft fiir Osteosynthesefra-
gen/Orthopaedic Trauma Association; THA: Total hip
arthroplasty; AAOS: American Academy of Orthopedic Sur-
geons; ASA: American Society of Anesthesiologists; OHS:
Oxford Hip Score; SF-12: 12-Item Short Form question-
naires; CBR: Canal bone ratio; MCS: SF-12 Mental Score;
PCS: SF-12 Physical Score; HO: hip osteoarthritis.
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