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Abstract

Femoral neck fractures account for nearly half of all hip fractures with the vast majority occurring in
elderly patients after simple falls. Currently there is sufficient evidence to support the routine use of
hip replacement surgery for low demand elderly patients in all except non-displaced and valgus
impacted femoral neck fractures. However, for the physiologically young / middle aged patients (40
to 65 years) preservation of the natural hip anatomy and mechanics is a priority in management
because of their high functional demands especially in Indian population. The biomechanical
challenges of femoral neck fixation and the vulnerability of the femoral head blood supply lead to a
high incidence of non-union and osteonecrosis of the femoral head after internal fixation of displaced
femoral neck fractures. Anatomic reduction and stable internal fixation are essentials in achieving
the goals of treatment in this relatively young patient population. Furthermore, other management
variables such as surgical timing, the role of capsulotomy and the choice of implant for fixation
remain controversial. This review will focus both on the demographics and injury profile of middle
aged patients with femoral neck fractures and the current methodology and evidence behind the
surgical management of these injuries.
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Introduction procedures [4]. While only 3%-10% of these
fractures occur in younger adults, the major
differences in physiology, injury characteristics
and activity level necessitate a dedicated
treatment pathway [5]. However, the
biomechanical challenges of femoral neck

fixation and the vulnerability of the femoral

Femoral neck fractures account for nearly half
of all hip fractures with the vast majority
occurring in elderly patients after simple falls
[1]. Currently there may be sufficient evidence
to support the routine use of hip replacement

surgery for low demand elderly patients in all head blood supply lead to a high incidence of
but  non-displaced and valgus impacted non-union and osteonecrosis of the femoral
femoral neck fractures. This is based on a head (ONFH) after internal fixation of
multitude of randomized controlled trials displaced femoral neck fractures [6]. These

d.ocumen.ting improved short a.nd Iong-tel.’m complications are highly symptomatic in active
hip function and lower re-operation rates with patients leading to salvage procedures with

primary hip arthroplasty as compared to significant failure rates.
internal fixation in elderly adults [2].

Furthermore, early weight bearing protocols
post-arthroplasty minimizes complications of
prolonged inactivity [3].

For the non-elderly patient with good bone
quality, preservation of the natural hip
anatomy and mechanics is a priority as their
high functional demands and young age
preclude their candidacy for replacement

Undisputedly, anatomic reduction and stable
internal fixation are essentials for achieving
the goals of treatment in this relatively young
population allowing preservation of the
femoral head while minimizing rates of non-
union and osteonecrosis [7]. Other
management variables such as surgical
timing, the role of capsulotomy and the choice
of implant remain controversial. This review
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will focus both on the demographics and injury
profile of the young / middle aged patients
with femoral neck fractures and the current
evidence behind the management of these
injuries and their secondary complications.

Consideration of physiological age

The age range describing a young patient is
most often between skeletal maturity and the
age of fifty [5,6]. More recently, patients up to
65 years have been considered within this
definition [3,8]. The majority of surgeons
prefer to treat young patients (< 40 years)
with internal fixation and elderly patients (>65
years) with arthroplasty / hemiarthroplasty.
However, patients between 40 to 65 vyears
constitute a grey area, where the treatment
approach is variable. For this “relatively
young” population, chronologic age becomes
less important and establishing a patient’s
physiologic age becomes the first step in
management [9]. Several variables have been
used to characterize the physiologic age of a
patient; pre-injury activity level, medical co-
morbidities and bone quality. In addition to
chronological age these variables dictate the
goals of management for this population and
have an impact on the outcome of surgical
treatments. Bone quality and comminution at
fracture site influences the success of internal
fixation of femoral neck fractures. Cadaveric
studies of femoral neck fixation have shown a
positive correlation between bone density and
achieved fixation stability [10]. In a review of
over one thousand patients with femoral neck
fractures, Parker et al. found the incidence of
non-union to be age dependent with a rate of
5.9% in patients younger than 40 years
compared to 24.9% for patients in their 70s.
In addition to non-union, failure of
osteoporotic bone around multiple screw
fixation leads to increased screw sliding and
shortening of the femoral neck. Femoral neck
shortening of more than 5 mm has been
correlated with decreased functional outcomes
and an increased incidence of requiring
walking assistance [11].

Although risks of non-union and osteonecrosis
are significant in this patient population (40 to
65 years age), arthroplasty is avoided as first

line treatment. Highly active patients have
increased failure rates of hip prosthetics and
less favorable functional outcomes compared
to their elderly counterparts [4,12].

Demographics of the middle aged femoral
neck fracture patient

The literature suggests that femoral neck
fractures in middle aged adults are most often
a result of high-energy trauma such as motor
vehicle collisions. Patients often present with
poly-traumatic injuries such as other fractures
or head, chest and abdominal trauma [13].
While this is true for patients with dense bone,
more recent work demonstrates that femoral
neck fractures in chronologically young
patients occur from low energy trauma with a
higher than expected frequency [14]. A study
conducted by Robinson et al [15] examined
ninety-five patients with both intra and extra-
capsular hip fractures under the age of 50
years over a five-year period. They identified
two demographics within this population; a
male predominant group between the ages of
20 and 40 years who sustained high-energy
injuries, and a larger group between the ages
of 40 and 50 years who sustained fractures
after falls. The majority of patients within the
latter group had long standing medical
conditions and a high prevalence of
alcoholism. This demonstrates that there are
two main reasons for femoral neck fractures in
chronologically young adults, significant
trauma in healthy patients or comparatively
low energy trauma in patients with
predisposing diseases, alcoholism or early age
related bone fragility.

Anatomy

Blood supply to the femoral head comes from
three main sources, the medial femoral
circumflex artery (MFCA), the lateral femoral
circumflex artery (LFCA) and the obturator
artery. The majority of the blood supply to the
femoral head, more specifically to the vital
superior-lateral weight-bearing portion, comes
from the lateral epiphyseal artery, a branch of
the MFCA. This artery courses up the
posterior-superior aspect of the femoral neck
where it is prone to damage during femoral
neck fracture fragment displacement. The

Orthopaedic Journal of M P Chapter. 2018. Vol. 24. Issue 2

49



Review Article

Gupta et al: Femoral neck fractures in young adults

second largest contributor to femoral head
blood supply is the LFCA whose ascending
branch gives rise to the inferior metaphyseal
artery supplying the anterior-inferior aspect of
the femoral head. Finally, the smallest and
most variable contributor to blood supply in
the adult femoral head is via the obturator
artery which enters the femoral head via the
ligamentum teres [16].

Femoral head vascularity is at risk after
femoral neck fractures because the vascular
supply is intra-capsular. The most common
hypotheses of causes for femoral head
ischemia after femoral neck fracture are direct
disruption or distortion of the intra-capsular
arteries during the initial femoral neck
fracture, compression secondary to elevated
intra-capsular pressure due to fracture
hematoma, pre-operative traction and quality
of the surgical reduction and its ability to
restore blood flow [17].

Initial Evaluation

The mechanism of injury is important. A large
majority of relatively young patients with
femoral neck fractures present after high-
energy trauma. If a relatively young patient
with femoral neck fracture presents after a
low-energy trauma or no clear history of
trauma, a more in depth history should be
carried out. One should inquire specifically
about risk factors for osteoporosis, previous
pain about the hip both at rest or with activity
and constitutional symptoms including fever,
weight loss and night sweats. Low-energy
fracture can be due to underlying
osteoporosis, stress fracture or pathologic
bone [14].

In a poly-trauma presentation, Advance
Trauma Life Support (ATLS) protocol should
be promptly initiated; fixation of the femoral
neck fracture be dealt with following the
appropriate treatment algorithm based on
priority of the injuries. Nevertheless, in
isolated or in poly-trauma situations, the
patient needs to be medically optimized prior
to surgery and evaluated by an
anesthesiologist.

Physical examination findings in patients of all
ages with femoral neck fractures are similar.
Classically, the affected Ilimb is painful,
especially with movement, shortened, flexed
and externally rotated. However, the diagnosis
of femoral neck fracture in young patients can
be more elusive. With a significant proportion
of patients presenting after high-energy
injuries and often in poly-traumatized
patients, these fractures can easily be
overlooked [13]. In the presence of a femoral
shaft fracture, an ipsilateral femoral neck
fracture will occur up to 9% of the time [18].
In this clinical setting, the diagnosis is missed
approximately 30% of the time [19]. Most of
these fractures (between 25% and 60%) are
non-displaced at initial presentation [20].
Because of the morbidity associated with
osteonecrosis, a high index of suspicion should
be entertained when evaluating the poly-
traumatized patient. Prompt recognition of
femoral neck injuries cannot be
underemphasized at timing to surgical
intervention which may affect outcomes [3].

Imaging and classification

Regardless of the mechanism of injury,
antero-posterior (AP) pelvis, radiograph of the
affected hip and entire femur should be
obtained. In addition, traction-internal rotation
radiographs may allow for a better
interpretation of fracture pattern [21]. Lateral
view radiograph is practically difficult to take
in ward / ICU setups. Up to 2%-10% of
femoral neck fractures may not be clearly
visible on standard radiographs and computed
tomography (CT) can aid in the diagnosis
[22]. In cases of significant trauma where an
abdomino-pelvic CT scan is required, it is
recommended to extend imaging to the level
of the lesser trochanter in order to fully
evaluate the femoral neck. Recent studies
have found MRI to be as effective as CT scan
in detecting these fractures and reducing the
chance of a missed injury [22].

Several characteristics identified on imaging
have been shown to influence the
biomechanical stability of the fracture. First,
the verticality of the fracture line in the
coronal plane should be assessed. Pauwels
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first recognized the significance of high angle
fractures in the 1930s. He established a
descriptive classification scheme that helps
determine fracture stability based on the
“Pauwels angle”. A femoral neck fracture line
< 300 from the horizontal plane is Pauwels
Typel, fractures with an angle between 300
and 500 is Pauwels Type II and an angle of >
500 categorizes a Pauwels Type III fracture
(fig 1). Increased verticality of the fracture
decreases the load shared through the
fracture fragments resulting in a
biomechanically unstable pattern, susceptible
to the development of mal-unions, non-unions
and osteonecrosis [3,21].

Fig 1. Pauwel’s classification

Pauwels’ 1 Pauwels’ 2 Pauwels’ 3
30° N_50° 70°

Another well-known and widely used
classification system is that of Garden,
originally published in 1961[23] Low inter and
intra-rater reliability has led to it being mostly
used for femoral neck fractures in the elderly
population where the classification can be
simplified to non-displaced (GardenlIor
IT) vs displaced (Garden III or IV) in order to
dictate appropriate management (fig 2) [24].
Secondly, special consideration should also be
given to fractures with posterior neck
comminution. Several studies have indicated
this to be a poor prognostic factor after
internal fixation and correlate the
comminution with fracture severity and
instability [25].

Fig

2. Garden'’s classification

Principles of Management

Non-operative treatment of femoral neck
fractures in relatively young / middle aged
patients has a very limited role and is only

reserved for the sickest of patients whose
surgical risks negate any benefit of fixation.
Moreover, operative management is
recommended for non-displaced impacted
fractures. In a prospective study of three
hundred and twelve patients with impacted
femoral neck fractures (Garden I-II),
Raaymakers et al [26] found that 5% of
healthy patient below age 70 had secondary
displacement and 87% of patients in this age
group achieved union. Considering the pre-
injury activity level of most of these patients,
surgical management is recommended, as
union rates are higher with operative
treatment [25]. Goals of the surgical
management of femoral neck fractures in
young adult patients are three-fold: (1)
Achieve an anatomic reduction of the fracture
and preserve the blood supply and effectively
prevent ONFH; (2) Provide a stable fixation
while preserving bone stock to achieve union;
(3) Return to pre-injury level of function.

Preoperative Considerations - Surgical
timing of displaced and non-displaced
fracture

The consensus for time to surgery following
femoral neck fracture in this patient
population is still a matter of debate. These
fractures are classically treated on an urgent
basis with the aim to regain and preserve
blood flow to the femoral head but should not
be operated in the middle of the night by a
junior / less experienced surgeon. Studies
have shown that early fixation decreases
osteonecrosis and increases  functional
outcome [27]. In a retrospective study, Jain et
al [28] looked at thirty-six young patients with
femoral neck fractures. Patients treated within
twelve hours of injury had a decreased rate of
osteonecrosis as compared to the delayed
fixation group. However, there was no
difference in functional outcome between the
early and delayed fixation group. In contrast,
other studies have found no difference in
osteonecrosis rates between early and delayed
time to fixation [29]. Razik et al [30]
retrospectively analyzed ninety-two patients
with femoral neck fractures and found no
difference in rates of osteonecrosis when
comparing treatment within 6 h post-injury,
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and delayed treatment 48 h post-injury. They
found that the rate of osteonecrosis was
related to the type of fixation, which may be
indicative of surgeon treatment bias. The
conflicting results in the literature are
indicative of the wide amount of variance in
the studies, which did not uniformly control for
cofounding variables such as the quality or the
type of reduction and fixation [31]. Given the
controversial evidence and considering the
impetus to prevent osteonecrosis and improve
functional outcome, we recommend treating
displaced femoral neck fractures on an urgent
basis by an experienced surgeon.

Surgical management

Open vs Closed reduction: The decision
between attempting an open or closed
approach for fracture reduction is the first step
when attempting primary fixation. There is no
dispute as far as the management of non-
displaced femoral neck fractures (Garden I-II)
is concerned, as most of the authors agree on
performing a closed reduction and internal
fixation [32]. However there is considerable
debate between the two strategies for
reduction of displaced fractures (Garden III-
IV). Obtaining an anatomic reduction is
paramount, as a poorly reduced fracture is a
major risk factor for non-union and ONFH
[25]. Some authors argue that closed
reduction can achieve anatomic reduction with
intra-operative fluoroscopy; they suggest that
this approach decreases cost, is less invasive
and saves operating time. Care should be
taken while performing the close reduction, as
multiples attempts are associated with an
increased risk of ONFH [33]. Others support
the need for an open reduction to facilitate
direct visualization for anatomic reduction,
and with the same token, provide relief of a
possible intra-capsular tamponade.

Approach: Traditionally, two different surgical
approaches for open reduction of femoral neck
fractures;

a. Watson-Jones (antero-lateral) [34]: the
approach is in between the TFL and Vastus
lateralis. With the same incision fracture is
fixed and is best suited for basicervical
fractures.

b. Smith-Peterson (anterior) [35]. Direct
access to fracture between TFL and
Sartorius. One needs to take a second
incision laterally for fixation of fracture.

There is no gold standard as to proceed with
closed or open reduction for displaced femoral
neck fractures in this middle aged population
as long as anatomic reduction is achieved.

Closed reduction can be attempted by
adequate sedation and relaxation of muscle
tone. Leadbetter first described in 1939 the
maneuver to reduce of femoral neck fractures
[36]. The affected leg is flexed to 45° with
slight abduction and then extended with
internal rotation while longitudinal traction is
applied. The quality of reduction can be
ascertained clinically by "Heelpalm” test: the
patient's heel is placed in the palm of the
surgeon's outstretched hand. If reduction is
complete, the limb will not externally rotate
(37). The reduction is verified with fluoroscopy
in the AP and lateral view of the hip to verify
the anatomic reduction. The quality of
reduction can be ascertained using Garden’s
alignment index, which evaluates the angle of
the compressive trabeculae as compared to
the femoral shaft on both AP and lateral hip
radiographs. Anatomic reduction is achieved
with an angle of 160° on the AP, and 180° on
the lateral view. Varus angulation of less than
160° on the AP view and posterior angulation
of more than 5° on the lateral view indicate an
unsatisfactory reduction [25].

Hematoma decompression

Another topic of controversy in treating
femoral neck fractures in relatively young
patients is the role of capsulotomy for
hematoma decompression. The theoretical
goal of capsulotomy is to relieve the
tamponading effect of the developed intra-
capsular hematoma and subsequently increase
blood flow to the femoral head. There is good
evidence in the |literature correlating
hemarthrosis following femoral neck fracture
and increased intra-articular joint pressure.

In an interventional study, Beck et al [38]
injected saline into intact intra-capsular space
of eleven patients before having surgical
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dislocations and subsequently measured blood
flow to the femoral head with laser Doppler
flowmetry. The measurable blood flow to the
femoral head disappeared with increased
pressure (average 58 mmHg) and the blood
flow returned once the saline was re-
aspirated. In contrast, in a prospective study
involving thirty-four patients with femoral
neck fractures, Maruenda et al [39] found no
correlation between increased intra-capsular
pressure and femoral head perfusion.
Interestingly they also showed no difference in
intra-capsular pressure between non-displaced
and displaced fractures. Others have
suggested higher pressures are found in non-
displaced fractures. Disruption of the hip
capsule during facture fragment displacement
is thought to be responsible for the decreasing
intra-capsular pressures.

In the study by Maruenda et al [39] five out of
the six patients that developed osteonecrosis
had pre-operative intra-capsular pressures
below diastolic pressure. They concluded what
many presently think: high-energy trauma
and the initial fracture displacement probably
play a more significant role than intra-capsular
tamponade in the development of
osteonecrosis. Nevertheless, given the current
evidence, we do not recommend the routine
use of capsulotomy for femoral neck fractures.

Choice of construct

There are several biomechanical constructs
available for the fixation of femoral neck
fractures and knowing when and how to
position the implant is paramount to attain a
stable fixation. Compression screws (CS) and
fixed-angle dynamic implants, or a
combination of both, promote union during
weight bearing by allowing the fracture
fragments to slide along the implant while
being axially loaded [31]. Fixed-angle and
length stable implants, such as blade plates,
maintain intraoperative reduction by providing
a rigid construct [31]. Currently,
hemiarthroplasty or total hip arthroplasty are
not used as the primary surgery in middle
aged patients. Total hip arthroplasty and
valgus osteotomy are used as salvage
operations in case of failure of fixation. There

is still a debate on the optimal method of
fixation for promoting union and preventing
ONFH in this age group [30]. This is mainly
because most opinions on fixation in this
population are extrapolated from studies in
elderly osteoporotic patients.

Multiples compressive screws: The use of
the multiple compressive screws has been
advocated for Garden type I-II in attaining
union [40]. In a prospective randomized
controlled trial of patients allocated to CS or
dynamic hip screw (DHS) with non-displaced
or minimally displaced femoral neck fracture,
Watson et al found no difference in union rate,
ONFH or functional outcome between the
groups. Numerous studies have looked at
biomechanical variations of this construct
including the number and placement of the
screws or variability in the proprieties of the
screws themselves such as the length of the
threads [41]. For instance, parallel screws
have been shown to be superior construct
than convergent screws in maintaining
stability reduction [42]. Some authors
advocate the use of a fourth screw in cases of
fractures with posterior comminution [3].
However, optimal stiffness can be achieved
with a three-screw configuration [7]. Three
parallel screws placed perpendicular to the
fracture line in a inverted triangle with the
most inferior screw placed on the medial
aspect of the distal femoral neck provides the
ideal stability and compression at the fracture
site (fig 3) [3].

Fig 3. Placement of cancellous screws in reverse triangle
pattern in both AP (a) and lateral (b) views, along with
showing screw orientation good (c) and bad (d) in cross
section of neck of femur

a
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Fixed angle implants: The dynamic hip
screw (DHS) has been advocated as a more
stable construct than compressive screws for
high shear angle neck fractures (Pauwels type
III) [42] . Addition of a derotational screw
placed in the cranial part of the femoral neck
superior to the dynamic hip screw can improve
the rotational stability of the construct (fig 4).
In a biomechanical study comparing four
commonly used constructs for Pauwels type
III fractures, Bonnaire et al [42] found the
DHS with derotational screw to be more load
stable than compressive screws, a fixed-angle
plate or a simple DHS construct. However, for
more stable fracture patterns this screw may
be of little benefit. Furthermore, in their
retrospective study of ninety-two young
patients with femoral neck fractures, Razik et
al [30] found that DHS alone or DHS
supplemented with a derotational screw had
significantly less osteonecrosis for Garden III-
1V fractures.

Fig 4. Preoperative (a & b) and postoperative (c & d) AP
and lateral views of Pauwels’ type 3 fracture fixed with
DHS and derotation screws.

Siavashi et al [43] in their study of 58 cases
concluded that fixation of femoral neck
fracture in young adults with the DHS is a
better option compared with osteosynthesis
with multiple cannulated screws with no
fixation failures with DHS; however rate of
AVN is same as cannulated screw fixation. In a
cadaveric study, Aminian et al [44] compared
the stability of DHS, CS, dynamic condylar
screw and a proximal femoral locking plate
(PFLP) for Pauwels type III femoral neck
fractures. PFLP was the most stable for this

fracture pattern, followed by the dynamic
condylar screw, the DHS and CS. Currently, no
clinical studies directly compare proximal
femoral locking plate with DHS and/or DHS
with derotational screw. We recommend the
treatment of Garden I-II fracture with CS and
Garden III-IV with a DHS and the addition of a
derotational screw for Pauwels type III
fractures.

Newer methods of fixation:

Biplane double-supported screw fixation
(BDSF): It is method of screw fixation at
osteoporotic fractures of the femoral neck.
First series published in 2011. BDSF is a new
method of internal fixation, designed to
improve the internal fixation strength at
intracapsular femoral neck fractures in the
presence of osteoporosis, according to an
original concept of the establishment of two
supporting points for the implants and their
biplane positioning in the femoral neck and
head. The provision of two steady supporting
points for the implants and the highly
increased (obtuse) angle at which they are
positioned, allow the body weight to be
transferred successfully from the head
fragment onto the diaphysis. The position of
the screws allows them to slide under stress
with a minimal risk of displacement. This
method can be used for Garden types from I
to IV and the implant used is 7.3-mm self-
tapping cannulated screws.

The BDSF-method has two calcar-buttressed
implants. The distal screw (red color) touches
on the calcar in the lateral part of the femoral
neck, and also in the middle part of the
femoral neck this screw has a cortical support
on the posterior cortex of the neck. The
middle screw (white color) touches on the
calcar in the middle part of the neck (Fig. 5).
At the method of BDSF, the innovative
position of the three screws, laid in two planes
(in lateral view), makes it possible for the
entry points of two of the implants to be
placed much more distally, in the solid cortex
of the proximal diaphysis, and also to lean
onto the femoral neck distal cortex. Thus it
establishes two supporting points. The solid
cortex of the calcar acts as a medial
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supporting point for the screws. This
supporting point works under pressure.

Fig 5. AP (a) & lateral (b) view & illustrations (c & d) of
hip showing the configuration of BDSF. Illustrations
showing comparison of conventional (e) & BDSF (f)
method of cancellous screw insertion.

The entry points of the distal and the middle
screws in the solid cortex of the proximal
diaphysis, acts as a lateral supporting point for
the two screws. This supporting point works
under pressure in proximal direction. The
position of the distal screw as well as the
middle screw thus achieved by the method, in
terms of statics, turns them into a simple
beam with an overhanging end, loaded with a
vertical force. This beam with an overhanging
end, bridging the fracture, successfully
supports the head fragment, bearing the body
weight and transferring it to the diaphysis,
resisting to the shearing forces (in a standing
position). In the sagittal plane (in lateral view)
the distal screw is touched on the posterior
cortex of the femoral neck, thus ensuring a
posterior supporting point, which works under
pressure in posterior direction, in the process
of antero-posterior bending of the neck (when
rising from a chair). Other advantages of the
method are:
1. Due to the biplane placement, enough
space for a third screw is provided, unlike
the classical methods, where just one or a

Orthopaedic Journal of M P Chapter. 2018. Vol. 24. Issue 2

maximum of two implants are placed at an
obtuse angle (Burns 1944 [46], Klintscher
1953 [47], Garden 1961 [23], Von Bahr
1974 [48]).

2. Due to the increase in the distance between
the two supporting points, the weight borne
by the bone is reduced.

3. The entry points of the screws are
positioned wide apart from each other,
which ensure that when weight bearing, the
tensile forces spread over a greater surface
of the lateral cortex and thus the risk of a
subtrochanter fracturing decreases
significantly.

4. The screw, placed at a highly increased
angle, works in a direction close to the
direction of the loading force, which
guarantees better results for the screw in
its role of a beam because of the influence
of its sagging decreases.

5. Very important advantage for BDSF is that
the distal screw is touched on the posterior
cortex, which together with the highly
increased angle of this screw, provides
improved strength of fixation at antero-
posterior bending of the neck. (Walker
2007 [49]).

The popular conventional methods of femoral

neck fixation by three cancellous screws,

placed parallel to each other and parallel to
the femoral neck axis, are associated with
poor results in 20-42% [50,51]. The position
of the screws with BDSF technique allows
them to slide under stress at a minimal risk of
displacement. The achieved results with the

BDSF method in terms of fracture

consolidation are far more successful than the

results with conventional fixation methods.

The BDSF method ensures reliable fixation,

early rehabilitation and excellent long-term

outcomes, even in non-cooperative patients.

The author stressed the fact that BDSF is

mainly addressed to patients, who have

contraindications for arthroplasty, as well as
for conventional screw fixation [45]. Orlin F et
al [45] studied 88 patients with BDSF method

and fracture union was registered in 87

patients (98.86%) and failure in 1 patient

(1.13%).

Tragon fracture neck femoral system: This
is a fixed angle device, combines the dynamic
55



Review Article

Gupta et al: Femoral neck fractures in young adults

compression of DHS and the anti-rotation
advantages of the cannulated screws. It
consists of a short 6-hole plate that
incorporates 4 proximal dynamic locking
cancellous screws with associated sleeves and
2 distal standard locking screws. This allows
controlled fracture collapse in line with the
axis of the femoral neck, while the fixed angle
implant design resists varus displacement (fig
6). This system is developed by Aesculap B-
Braun (Germany) and results of Ilarge
multicenter trials are still awaited although
early results are encouraging [52].

Fig 6. Fracture fixed with Tragon system AP (a) & lateral
(b) view.

Medial plate on femoral neck: This is a
concept by which application of a medial
buttress plate which may prevent many
treatment failures and varus collapse,
particular seen after fixation of vertical
femoral neck fractures in relatively young
adults (fig 7). Mir H et al [53] has shown in
his series that the application of a medial
buttress plate may prevent many treatment
failures seen after fixation of vertical femoral
neck fractures in young adults.

Fig 7. X-rays AP (a) & lateral (b) view showing medial
calcar plate on femoral neck with CCS.
. -

Intramedullay implant for fixation of
fracture neck femur: Cephallomedullary
fixation is wusually indicated in ipsilateral
fracture shaft femur with neck femur. Mir HR
et al [54] in their study of 18 patients with
displaced intracapsular femoral neck
fractures with a cephalomedullary nail
concluded that cephalomedullary nail fixation
of displaced intracapsular femoral neck
fractures demonstrated mixed results (fig 8).
For younger patients with midcervical
fractures that were well reduced, the fixation
performed well. Displaced subcapital fractures
in patients older than 60 years demonstrated
a 100% failure rate. As a result, they did not
advocate cephalomedullary  fixation  for
displaced intracapsular femoral neck fractures
in patients older than 60 years, although in
younger patients, these implants may provide
an alternative to side-plate based fixation
devices.

Fig 8. Preoperative (a) & postoperative (b) AP view
showing intramedullary implant for fracture neck femur.

a b

Valgus osteotomy: It is a well-established
procedure for nonunion and neglected fracture
neck femur. This is a kind of intertrochanteric
osteotomy which converts the shearing forces
into compressive forces to enhance the
healing at fracture site, which is usually
performed in cases with high Pauwel’s angle
(fig 9). Both, the fracture neck femur and the
osteotomy can be fixed with DHS, fixed angle
blade plate or condylar blade plate depending
on surgeon’s choice. With better
understanding of patho-anatomy of fracture
neck femur, low threshold for open reduction
and availability of good quality implants, the
incidence of valgus osteotomy for a fresh
fracture has reduced drastically in the recent
past.
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Fig 9. Intraoperative floroscopic view (a & b) of fracture
neck femur fixed with condylar blade plate following a
valgus osteotomy. Post-operative x rays (c) showing good
union

Replacement arthroplasty: Replacement
arthroplasty is not considered a first line
treatment in relatively young patients as bone
stock should be preserved and the potential
complications of replacement arthroplasty
avoided. The major early complications are
dislocations for total hip arthroplasty and
acetabular erosion for hemiarthroplasty [55].
In the elderly patients, short-term follow up
has shown better functional outcome for total
hip  arthroplasty over hemiarthroplasty
[56,57]. Studies have shown that internal
fixation has higher re-operation rates and that
both hemiarthroplasty and internal fixation
have comparable functional outcomes [58]. To
this date, there are no levels-I studies
comparing arthroplasty to internal fixation in
the relatively young adult.
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Post-operative considerations

The postoperative recommendations are
geared to lower the incidence of wound
infection, deep vein thrombosis (DVT), and
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generation cephalosporin is indicated for 24 h
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should follow-up in 10-14 d post-operatively
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assess the stability of the fixation construct.
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Conclusion

The role of conservative management in
relatively young patients with femoral neck
fracture is limited to patients who are
medically unfit; we recommend treating
displaced femoral neck fracture on an urgent
basis; we do not recommend the routine use
of capsulotomy for femoral neck fractures
given the lack of evidence to support the
development of osteonecrosis from
intracapsular hematoma; we recommend the
treatment of Garden I-II fracture with
compressive screws and Garden III-IV with a
dynamic hip screw and the addition of a
derotational screw for Pauwels type III
fractures.
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