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Abstract

BACKGROUND: The metal implant internal fixation exhibits good effect for femoral neck fractures of young patients, but few
studies report the metal implant treatment for femoral neck fracture in the aged patients.

OBJECTIVE: To compare different implant treatments for osteoporotic hip fractures in senile patients.

METHODS: A total of 237 aged patients with osteoporotic hip fracture, aged from 60 to 96 years old, were recruited from the
hospital between January 1998 and December 2008. There were 32 cases treated by cannulated screw internal fixation, 23 cases
by anatomical plate internal fixation, 41 cases by dynamic hip screw internal fixation, 111 cases by bipolar femoral head
replacement, and 30 cases by total hip replacement. Comparison of the incidence of complications and the recovery of hip function

were performed in each group.

RESULTS AND CONCLUSION: Cannulated screws, anatomical plates, dynamic hip screw internal fixation showed a higher
complication rate significantly than bipolar femoral head replacement and total hip arthroplasty (P < 0.01); the good and excellent effect
rate in cannulated screw, femoral end plate, and dynamic hip screw fixation was significantly lower than that in bipolar femoral head
replacement and total hip arthroplasty (P < 0.001, P < 0.01). The results suggested that artificial joint replacement (bipolar femoral head
replacement or total hip replacement) is the optimal choice for aged osteoporotic femoral neck fracture, cannulated screw fixation is
suitable for Garden |, dynamic hip screw fixation and proximal femoral anatomical plate fixation fit for intertrochanteric fractures of
Jensen-Evans I-1; Jensen-Evans II-III osteoporotic intertrochanteric fractures joint replacement is the ideal choice.

INTRODUCTION

In 2006, Liu'" reported 9 060 million people in China
have been suffering from osteoporosis, accounting
for 7.01% of total population. Osteoporosis is a kind
of systemic disease characterized by low bone mass
and bone micro-structure destruction, leading to
reduced bone strength, increased bone fragility and
easy to cause fracture, the most harm is the fracture,
especially hip fractures, whose incidence rate,
mortality and morbidity are very high. Previously,
conservative treatment is commonly used, but it
induces many bedridden complications, also the
morbidity and mortality are increased (35%); while
surgical treatment can avoid a long series of
problems caused by bed rest and decrease mortality
because patients can get out of bed at early stage,
thus its functional recovery is better than
conservative treatment. Early surgical treatment has
become the main approach of hip fractures®?!.
Therefore, the choice and clinical evaluation of metal
implants have a major significance. This study
retrospectively analyzes metal implant internal
fixation for osteoporotic hip fracture in aged patients.

SUBJECTS AND METHODS

Design: Retrospective comparative analysis.

Time and setting: All hip fracture patients who were
scheduled for surgical treatment in our hospital between
January 1998 and December 2008 were involved.

Participants
Inclusion criteria
Patients all aged = 60 years old, and can take care

of themselves before injury.

Exclusion criteria

Bilateral hip fracture, nonunion or pathological
fracture, mental iliness, previous history of ipsilateral
hip fracture or surgical history.

Totally 237 cases were followed up for 1-8 years
postoperation, the metal implant treatment are given
as follows: @O 32 patients with femoral neck
fractures, including 12 males and 20 females, aged
61-90 (7818) years, are all fall injuries of Garden
classification (Table 1). They were treated by
cannulated screw internal fixation. @ 23 patients
with intertrochanteric fractures, including 10 males
and 13 females, aged 62-86 (75+5) years,
comprised fall injury in 20 cases, traffic accidents in 2
cases, and other in 1 case; Evans-Jensen
classification is shown in Table 1. They were treated
by femoral proximal anatomical plate internal fixation.
® 41 cases with intertrochanteric fractures, including
21 males and 20 females, aged 60-96 (76+8) years,
comprised fall injury in 37 cases, traffic accidents in 2
cases, and other in 2 cases; Evans-Jensen
classification is shown in Table 1. They were treated
by dynamic hip screw internal fixation. @ 16 cases
with intertrochanteric fractures, 3 males and 13
females, aged 60-96 (80+9) years, suffered from fall
injuries; 95 cases suffered from femoral neck fracture,
32 males and 63 females, aged 60-94 (80 + 9) years
old. Evans-Jensen classification is shown in Table 1.
They were treated with bipolar femoral placement.

® 30 cases with intertrochanteric fractures,
including 13 males and 17 females, aged 62-94
(80+7) years, suffered from fall injury in 28 cases and
traffic accident in 2 cases, Evans-Jensen
classification is shown in Table 1. They were treated
by total hip arthroplasty.
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Table 1 Hip fracture type and metal implant approach in 237 hip frac:
ture patients

Fracture type

Group n (Garden or Evans-Jensen)
I +1I [I+1V
Cannulated screw 32 20 12
internal fixation
Anatomical plate 23 1 22
internal fixation
Dynamic hip screw 41 7 34
internal fixation
Bipolar femoral placement 111 54 57
Total hip arthroplasty 30 21 9
Total 237 103 134

Surgical methods

Cannulated screw and anatomical plate interventions

An incision was given from greater trochanter apex to the distal
on lateral femoral proximal, then orthophoria reduction, under
the perspective of C-arm X-ray machine, the collodiaphyseal
angle was ensured as 130° and anteversion angle as 10°-15°:
(D Cannulated screw group, a parallel or “/i,” shaped probe
was inserted at 2.0-3.0 cm below the greater trochanter apex,
through femoral neck, then achieved a satisfactory position by
C-arm X-ray and measured the length of screw, 2-3 hollow
screws were used for fixation. @ Anatomical plate group,
anatomical plate was inserted with the plate top screwed 3
cancellous bone screws and the plate bottom fixed by cortical
screws and femoral shaft. Tensile screw was used to fix greater
and lesser trochanter, as well as bone mass.

Dynamic hip screw intervention

An incision was given from greater trochanter apex to the
distal on lateral femur, under the perspective of C-arm X-ray
machine, the compression screw probe was inserted into
femoral neck, then measured the length and implanted screw,
and lateral plate was also implanted, the cortical screw was
used to fix plate and femoral shaft. To prevent rotation
deformity of femoral head, an anti-rotation screw was inserted
into the top of the compression screw.

Bipolar femoral head replacement and total hip
replacement interventions

An incision, 6-10 cm long, was performed at lateral hip,
keeping gluteus medius muscle in the femoral trochanter top,
removing femoral head and bone fragments at 1.0-1.5 cm of
joint capsule away from lesser trochanter, protecting the bone
fracture mass of the greater and lesser trochanter, temporary
fixation with Kirschner wire was given for fracture reduction to
achieve anatomic reduction: (DBipolar femoral head
replacement, osteoporosis patients do not need forced
reaming to prevent intraoperative femoral fractures, femoral
pedicle with appropriate length was suggested, pedicle was
2-3 cm longer than distal fracture line, then fixed with bone
cement in marrow cavity, the severely crushing bone mass of
greater trochanter was tied using wire. @Total hip
replacement group, acetabular bone sclerosis was wore off
using burr and the surrounding inflammatory granulation
tissues were cleared until the bone surface was fresh, other
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steps were same with bipolar femoral head replacement.

Postoperative management

Postoperative antibiotics were used to prevent infection and the
drainage tube was removed within postoperative 24 hours to
reduce retrograde infection. Prevention of deep vein
thrombosis: the prevention of deep vein thrombosis twice per
day was given using manual or cycle therapeutic apparatus,
low molecular heparin anticoagulation to prevent thrombus.
Began on postoperative 1 day, the patients were guided to do
activities in bed, also informed of the limits of motion range. Hip
joint activities are not allowed in patients underwent hip fracture
fixation; hip flexion should restrict to 90° within six weeks for
patients with prosthetic replacement. The posterior prosthesis
replacement patients were also required to forbid hip joint
adduction and rotation within six weeks. A pillow under legs can
keep affected limbs abduction. From postoperative 1 day, they
exercised in an order of active aid — active — anti-resistance.
Patients received prosthetic replacement were rechecked at 6
weeks postoperation and began weight-bearing activities with
the aid of crutches, internal fixation patients were rechecked
the photos at 8-12 weeks and began weight-bearing activities
with crutches. Anti-osteoporosis treatment after surgery, basic
programs: Calcium 800-1 000 mg per day + calcitriol capsules
0.25 pg per day + Alendronate Tablets 70 mg per week (after
getting out of bed), oral administration for 2 consecutive years
and continue to take 6 months a year as long-term treatment.
After 6 to 12 months of anti-osteoporosis treatment, bone
mineral density or personalization features was measured once
to provide the best treatment.

Modified Harris hip function score to evaluate treatment
effects

Total score was 100 points, 90-100 excellent, 80-89 good, 70
fine, below 70 poor.

Design, enforcement and evaluation
All authors were responsible for design, enforcement and
evaluation.

Statistical analysis

Using SPSS13.0 software, measurement data were
expressed as Mean+SD, the mean operative time, mean
hospital stay, and mean intraoperative blood volume were
subjected to analysis of variance and SNK-q, all data were
tested by homogeneity of variance, numeration data were
compared using Chi-square test and multiple comparisons
between several sample rates. A level of P < 0.05 was
considered statistically significant.

RESULTS

Quantitative analysis of participants

A total of 237 patients were involved in the result analysis.
Comparison on the operation conditions

@ Operation time: There were no significant difference
between cannulated screw group and bipolar femoral head
replacement group (P > 0.05), but difference was statistically
significant in cannulated screw group compared with total hip
replacement group (P < 0.01); no significant differences were
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observe between any two groups of anatomical plate, dynamic
hip screw, bipolar femoral head replacement, total hip
replacement groups (P > 0.05), bipolar femoral head
replacement took the shortest operation time. @ Bleeding:
There were extremely significant differences in cannulated
screw group compared with bipolar femoral head replacement
and total hip replacement groups (P < 0.01); No difference was
significant between any two groups of anatomical plate,
dynamic hip screw, bipolar femoral head replacement, and total
hip replacement (P > 0.05); The length of stay was not
significantly different among 5 groups (P > 0.05) (Table 2).

Table 2 Comparison on the operative time, blood loss and hospital

stay (xts)
S Operative Blood loss Hospital
time (min) (mL) stay (d)
Cannulated screw 60427 100£15 34126
internal fixation
Anatomical plate 95435 200+20 29116
internal fixation
Dynamic hip screw 96433 200125 30420
internal fixation
Bipolar femoral 58420 200+120% 34422
placement
Total hip 100+28% 210+50* 34124
arthroplasty

®P < 0.01, vs. cannulated screw internal fixation group

Comparison of the complications in each group (Table 3)

Table 3 Comparison on intraoperation and postoperative complica-
tions in each group (n)

Cannulated screw
internal fixation

Anatomical plate

Complications internal fixation

Internal fixation cutting 1 0
Intraoperative fracture 0 0
Internal fixation and 3 4
prosthetic loosen
Postoperative fracture 0 0
Avascular necrosis of 3 0
femoral head
Coxa vara 2 4
Legs shorten 5 3
Delayed fracture healing 3 1
Total 17 14
Incidence (%) 53.0 52.0
- Dynarplc hip Bipolar Torllhipae
Complications screw internal femoral
. throplasty
fixation placement
Internal fixation cutting 8 0 0
Intraoperative fracture 0 1 0
Internal fixation and 0 5 1
prosthetic loosen
Postoperative fracture 1 2 0
Avascular necrosis of 0 0 0
femoral head
Coxa vara 5 3 0
Legs shorten 2 0 0
Delayed fracture healing 1 0 0
Total 17 1 1
Incidence (%) 415 10.0 3.3

The differences were extremely significant in cannulated
screw group, anatomical plate group, and dynamic hip screw
group compared with bipolar femoral head replacement group
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and total hip replacement group (P < 0.001); The difference
was not significant between anatomical plate group and
dynamic hip screw group (P = 0.14), between bipolar femoral
head replacement group and total hip replacement group (P =
0.25); the overall complication rate of internal fixation groups
was significantly higher than the artificial joint replacement
groups

Comparison on the treatment effect

The differences were extremely significant in cannulated
screw group, anatomical plate group, and dynamic hip screw
group compared with bipolar femoral head replacement group
and total hip replacement group (P < 0.001); The difference
was not significant between anatomical plate group and
dynamic hip screw group (P = 0.80), between bipolar femoral
head replacement group and total hip replacement group (P =
0.44); the overall excellent and good rate of bipolar femoral
head replacement and total hip replacement was significantly
higher than other groups (Table 4).

Table 4 Comparison of treatment effect in each group (n)
Group Excellent Good Fair Poor Total Good rate (%)
Cannulated screw 12 8 5 7 32 62.5
internal fixation
Anatomical plate 9 6 4 4 23 65.2
internal fixation
Dynamic hip screw 18 10 9 4 41 68.3
internal fixation
Bipolar femoral 87 16 5 3 1M 92.8
placement
Total hip 28 1 1 0 30 96.7
arthroplasty
DISCUSSION

Related knowledge

The femoral neck fracture includes internal fixation and joint
replacement, the traditional fixation are pedicle screw and
cannulated screw fixation, cannulated screw fixation has
satisfactory effect for the hip femoral neck fractures in young
patients without intracapsular displacement®. The internal
fixation have a high failure rate in aged osteoporotic femoral
neck fractures, Leonardsson et al® reported the failure rate of
internal fixation for femoral neck fracture treatment was 45.6%
within 10 years, while joint replacement only 8.8%. 10-year
mortality rate was as high as 75%. Frihagen et al® reported
complication rate of internal fixation for displaced aged femoral
neck fracture treatment within 2 years was 50%, while joint
replacement 15%, due to the high failure rate of the internal
fixation, it has been currently abandoned.

Analysis results of this study

In recent years, joint replacement is the optimal choice for aged
femoral neck fracture with osteoporosis Garden 1I, III, IV
type, Garden [ type used cannulated screw fixation,
according to the statistical results, the complications incidence
of cannulated screw fixation was 53%, Harris score good rate
was 62.5%. Authors though that age is an important factor for
assessment, but bone mineral density and basic situation are
more important than age, because femoral neck fracture of

Garden II, III, IV type in elderly osteoporotic patients
P.O. Box 1200, Shenyang
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underwent cannulated screw fixation can lead to fracture
displacement and then a higher probability of avascular
necrosis, higher incidence of secondary surgery and more
complications, which all bring patients great psychological and
economic waste, joint replacement can contribute to early
activity in patients, reduce bedding time, early bear weight and
reduce long-term mortality, prevent nonunion, avascular
necrosis and articular surface collapse. Bilateral femoral head
replacement is suggested for osteoporosis patients with short
life expectancy, it can reduce hip varus, acetabular wear and
pain, as for the use of total hip replacement, a majority of
current scholars the current study found that for the most
unstable of osteoporosis in patients with femoral neck fracture
significantly better than total hip replacement double femoral
head replacement and internal fixation. Keating et al!”
investigated the internal fixation, bilateral femoral head
replacement, total hip replacement for displaced femoral neck
fracture treatment in aged patients, found that secondary
surgery was the maximal in internal fixation group (internal
fixation 39%, bilateral femoral head replacement 5%, total hip
replacement 9%), 2 years later hip function score of total hip
replacement was significantly higher than bilateral femoral head
replacement and internal fixation. In this study, cannulated
screws and joint replacement were used in the treatment of
osteoporotic femoral neck fractures in the aged patients, results
showed low complication rates, early activities, and good joint
function of joint placement, thus joint placement becomes the
optimal choice for the treatment of osteoporotic femoral neck
fracture of Garden 1II, III, IV fractures.

Now dynamic hip screw treatment has become a gold standard
of intertrochanteric fracture. With its increasingly wide range of
applications, minimally invasive surgical procedures are
emerging in recent years, dynamic hip screw fixation into bone
intertrochanteric fractures by using minimally invasive
technique costs a short time, induces less bleeding, and shorter
hospital stay, indicating good results’®®. However, dynamic hip
screw is an extramedullary fixation system, requirement high
integrity of the lateral cortex of the greater trochanter, and their
plate was loaded in the lateral bearing line, any defects of
medial cortical bone caused varus stress may add to internal
fixation devices, leading to cut femoral head, broken junction
between nails and plates, or screw sliding plate. As for
osteoporosis patients with severe crushing, excessive
compression may induce nail head piercing femoral head,
internal fixation is always failed. Also inward displacement of
the distal femoral shaft results in limb shortening and varus
deformity, affecting future functions. Chen et al''® compared
dynamic hip screw and proximal femoral nail for the treatment
of intertrochanteric fractures in elderly patients. The results
showed that the good rate of hip joint function in dynamic hip
screw group at 1 year postoperation was significantly lower
than that of proximal femoral nail group, femoral neck
shortening was significantly higher than that of proximal femoral
nail group, the incidence of coax varus was also significant
higher than that of proximal femoral nail group. In this study, 41
patients of osteoporotic fracture were treated with dynamic hip
screw, [ + Il type (stable)in 7 cases, Il + IV type
(unstable) in 34 cases, Harris score good rate was 68.3% and
there was no significant difference compared with femoral
proximal anatomical plate (65.2%, P > 0.05), but was
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statistically significant with the joint replacement group (P <
0.05), the complication incidence was 41.5% in dynamic hip
screw group, showing no statistically significant difference with
the proximal femur anatomical plate group (52%, P > 0.05), but
10% statistical significance with bipolar femoral head
replacement (P < 0.01), dynamic hip screw complications are
mainly Evans-Jensen Il + IV type. With the increasing failure
of dynamic hip screw for treatment of intertrochanteric fractures
of aged patients, many scholars do not promote the use of
dynamic hip screw for the unstable intertrochanteric fracture!™"*!,
LCP will gradually replace it because of few compression to
fracture and periosteum, reduced operation time and low
probability of nail breakage, LCP is more suggested for
osteoporotic or unstable hip fracture in patients!™.

Proximal femoral anatomical plate, similar with dynamic hip
screw plate, is extramedullary fixation system, proximal femoral
anatomical plate includes steel plate and many common screws
designed according to the lateral anatomical plate, the integrity
of outer cortex of the greater trochanter does not require more
as dynamic hip screw, but any defects of medial cortical bone
easily lead to increase varus incidence, poor anti-strength of
osteoporotic fracture screws can not achieve firm fixation, easily
causes internal fixation loose and limb shorten, the statistical
results of this study showed that 23 osteoporotic
intertrochanteric fracture patients treated by proximal femoral
anatomic plate only account for only a small quantity of hip
fractures, Harris score rate was 62.5% and complication rate
was up to 52%, of which implant loosening in 4 cases, hip varus
in 4 cases, lower limb shortening in 3 cases, nonunion in 1 case,
higher than 41.5% of dynamic hip screw group. The authors
believed that proximal femoral anatomical bone plate is not
suitable for treatment of elderly osteoporotic unstable
intertrochanteric fractures. Whether to choose joint replacement
therapy in the treatment of intertrochanteric fractures are
controversial in Chinal"®'®, the opponents argue that femoral
intertrochanteric basilar part is rich in blood supply, contributing
to a rapid fracture healing and few nonunion and non-healing of
internal fixation, while Guan et al''”! compared artificial femoral
head replacement (n = 78) and internal fixation (n = 80) for
treating unstable intertrochanteric fractures in elderly patients,
they found that the patient underwent artificial femoral head
replacement can get out of bed and load at early stage, while
intertrochanteric prosthesis can fix greater trochanter which is
different to dynamic hip screw and proximal femoral nail fixation
system to fix, reduce postoperative pain, correspondingly
increase muscle contraction, decrease venous thrombosis,
showing the advantages of artificial joint replacement in the
treatment of unstable intertrochanteric fractures in elderly
patients. Now many researchers support the use of artificial
joint replacement for treatment of unstable intertrochanter
fracture!'®2%, success rate was 75%-95%, the patients could
early bear weight with no pain, the greatest advantage of
artificial joint replacement is a low complication, also it is an
effective remedy treatment for intertrochanteric fracture fixation
failure"®. From 2003 to 2008, our research group have carried
out artificial joint replacement in treatment of osteoporotic
intertrochanteric fractures patients, and compared with the
studies of Gu and Wang et al® who applied bone cemented
bipolar femoral head replacement and new metal wire cerclage
in the treatment of elderly patients with unstable or pathological
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intertrochanteric fracture, they found that patients starting
weight bearing is too conservative, and their average operating
time is 1.5 hours, but the patients could sit 3 days after surgery,
load at 5 days, and walk at 10 days. At 30 days postoperation,
FRS score for functional recovery is 78.7 points, no patients died
up to more than 1 year follow-ups, they further believe that the
greater trochanter has a very important anatomical and
biomechanical significance, firm fixation of the greater trochanter
could significantly reduce postoperative pain and prevent the
femoral pedicle loose. Author believes that: bipolar femoral head
replacement should select patients with average age > 70 years
old, unstable fractures of Jensen II-III type, greater and less
trochanter fragments should be protected during surgery as far
as possible to achieve anatomical reduction, severely
comminuted greater trochanter is suggested to be firmly fixed
using a wire, protecting the greater trochanter fascia, severe
osteoporotic patients should be given gentle movements, do not
force reamed, to avoid intraoperative fracture.
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