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Femoral Neck Fractures, the Unsolved Enigma: Where Error is Costly,

and Preservation is Priceless

Jayaramaraju Dheenadhayalan', Janki Sharan Bhadani’, Ashok Shyam®, John Mukhopadhaya’

Learning Point of the Article:

Successful treatment of femoral neck fractures depends on accurate reduction, preserving blood supply, and choosing the right implant.

Introduction

The management of femoral neck fractures, remains one of the
most challenging problems. The term unsolved fracture still
holds good for these. Osteosynthesis continues to hold
paramount importance in preserving the native hip joint.
However, the success of internal fixation depends on a better
understanding of biology, mechanics, and factors which respect
these two. Therefore, preserving vascularity during anatomical
reductionisasvitalasselecting the rightimplant.[1]

Preservation of Blood Supply:

The precarious vascularity of the femoral head, primarily
dependent on the lateral epiphyseal vessels arising from the
medial femoral circumflex artery, dictates the long-term viability
of osteosynthesis. the superolateral vessels supplying the
pyriformis fossa are critical for the blood supply to the femoral
head.[2] Every surgical step must be executed with the intent of
minimizing further insult to already compromised vascularity.
Avoidance of unnecessary capsulotomy, and limited periosteal
stripping are essential to preserve perfusion. Moreover, the
question of capsular decompression for intracapsular hematoma
remains relevant; while evidence is mixed, decompression may
improve head perfusionin selected cases.

Reductionand Fixation Strategy:

The quality of reduction is one of the most important factors in
deciding the outcome. Even a small mal-reduction increases the
chances of nonunion and avascular necrosis. Closed reduction is
the first choice, aiming for anatomic alignment without too
much manipulation. Manipulation should be done through the
distal limb and not by twisting the head or proximal fragment. In
long spiral femoral neck fractures, usually from twisting injuries,
the medial and posterior cortex may be comminuted, this must
be considered during reduction. The Whitman manoeuvre is
preferred over the Leadbetter manoeuvre because it requires
comparativelylesser manipulation.

Preserving the capsule isimportant. If openreduction is required
only the anterior capsule should be cut, which helps reduce the
tamponade effect caused by hematoma inside the capsule. In
cases where the fracture is irreducible, open reduction should be
done using a minimally invasive approach. Surgeons must
remember that fixation cannot make up for poor reduction, good
stability comes only after proper alignment.[3] Lowell’s criteria
are used intraoperatively under fluoroscopy and on
postoperative X-rays to assess reduction in femoral neck
fractures. A smooth, continuous S-shaped curve at the
head-neck junction indicates good reduction, whereas a broken
curve, notch, or double contour suggests malreductions.[4]
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Figure 1: Three modes of fixation for the fracture neck of the femur in adults are illustrated. Case 1 (32 years) was treated with multiple cancellous

screws showing pre-operative X-ray (a), immediate post-operative X-ray (b), and radiological and clinical outcome at more than 2 years follow-up (c-e).

Case 2 (39 years) was treated with a femoral neck system showing pre-operative X-ray (f), immediate post-operative X-ray (g), and follow-up at more

than 2 years (h-j). Case 3 (50 years) was treated with a dynamic hip screw with a derotation screw showing pre-operative X-ray (k), immediate post-

operative X-ray (1), and outcome at more than 2 years’ follow-up (m-o).

Guidewires help maintain reduction during reaming and
fixation. Placing a few guidewires before reaming prevents
rotation of the femoral head, as even slight movement can
damage blood vessels and lead to avascular necrosis. The
guidewire should always be directed toward the fovea for proper
alignment.[1] While drilling into the femoral head, the DHS
screw tip should lie just beneath the subchondral bone. This
provides strong fixation and reduces the risk of failure. If the
TAD is more than 25 mm, the screw may end up in Ward’s
triangle, an area of poor bone quality, increasing the risk of
implant failure. Thus the tip-apex distance (TAD) should be
less than 25 mm for stronger fixation and fewer failures

Implant Choice

The choice of implant for neck of femur fractures depends on
fracture pattern, bone quality, and patient profile. Multiple
cancellous screws are a reliable option for nondisplaced or
valgus-impacted fractures. In displaced or vertically oriented
Pauwels type III fractures, stronger constructs such as the
dynamic hip screw (DHS) with a derotation screw, or the
femoral Neck System (FNS) are preferred.[S] [fig 1] Other
available options include multiple parallel screw fixation, and
the proximal femoral locking plate (PFLP), though the latter is

less commonly used in current practice. Newer concepts like
Biplane Double Supported Screw Fixation (BDSF) have shown
improved biomechanical stability in vertical and unstable
fracture patterns.[6]

In younger patients with good bone quality, multiple cancellous
screws are usually sufficient and help preserve bone stock.
However, repeated attempts with guidewires should be
avoided, as this may weaken the bone and create stress risers for
future fractures.[7] In middle-aged or older patients, bone
quality is weaker, so DHS with an anti-rotation screw is often a
better option. The screw should engage the calcar region for
stronger purchase. Newer implants like the femoral neck system
(FNS) show promising early results, but their small area of
fixation can be a disadvantage in osteoporotic bone. The basic
biomechanical principles remain the same like achieve good
spread of screws across the femoral head, place them
subchondral for strong purchase, and maintaina TAD <25mm.

Conclusion:

The decision to attempt osteosynthesis is based on the
meticulous technique including precise execution, achieving
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reduction that restores femoral neck anatomy, employing
implants considering bone quality that match biomechanical
demands, and respecting the biology of blood supply. While
arthroplasty offer reliable alternatives, the preservation of the
native hip through osteosynthesis remains a worthy whenever
possible. Thus, one must approach these fractures judiciously,
keeping in mind that the price of error is high, but the reward of
a preserved and smoothly functioning hip after osteosynthesis
is equallyvaluable, giving us a deep sense of satisfaction.

Clinical Message

Every surgical step in femoral neck fracture fixation must respect the
precarious blood supply of the femoral head, as preservationiskey to
long-term success. Anatomical reduction, preferably achieved with
minimal manipulation, is more critical than any implant choice since
fixation cannot compensate for poor alignment. When performed
meticulously, osteosynthesis offers patients the invaluable reward of
retaining their native hip.
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