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Osteosynthesis in Neglected Femoral Neck Fracture in an Adolescent by
Internal Fixation Alone – A Case Report
M I Rayeez Ahmed¹, K R Tarun Prashanth¹
Learning Point of the Article:
In neglected neck of femur fracture in young adults, not to primarily attempt arthroplasty and to always attempt osteosynthesis.

Abstract
Introduction: Femoral neck fractures are less frequent in adolescents. A neglected femoral neck fracture is one in which there has been a delay of
more than 30 days from seeking medical attention from the time of injury [1]. The main complications are non-union and avascular necrosis
(AVN) of femoral head. Various methods have been tried to successfully manage neglected femoral fractures.
Case Report: A 16-year-old boy presented with complains of pain over the right hip and inability to walk for the past 3 months, following a
history of fall from a height of around 6 ft. He underwent native splinting from an indigenous native bone setter for 3 months. The splint was
removed after 3 months, but the symptoms did not subside. He was diagnosed to have neglected femoral neck fracture and underwent open
reduction and internal fixation with three 6.5 mm cannulated cancellous screws with washers. There were no post-operative complications. The
patient recovered well. At 15 months follow-up, no clinical or radiological signs of AVN were observed with excellent functional outcome.
Conclusion: The incidence of neglected femoral neck fractures is declining with improving health-care facilities in developing countries like
India. Accurate anatomical reduction and internal fixation are important to reduce the incidence of AVN and non-union after a femoral neck
fracture. Internal fixation of the fracture following valgus osteotomy is the most quoted technique in the literature.
Keywords: Femoral neck, neglected fracture, avascular necrosis, non-union.

Introduction
Femoral neck fractures are less frequent in adolescents. Highenergy trauma, road traffic accidents, and falls from height are
the most common causes of injury in young adults and children.
In developing countries, the fracture often remains untreated as
they do not seek treatment due to financial constrains or they
may be treated by indigenous native bone setters.
Neglected femoral neck fractures in young adults are
challenging to treat because of higher incidence of AVN and
non-union. While there is no defined lag period for such a
fracture to be called as “neglected,” Myers et al. [1] introduced
the term “neglected” to indicate a delay of 30 days or more from
the injury to seek medical help. In children and young adults, it
is almost always indicated to salvage the femoral head because

their lifestyle and religious customs require them to squat and
sit in a cross-legged position. The extreme degree of movement
at the hip required for these postures is not possible with
replacement arthroplasty because of long-term loosening [2].
Various techniques have been tried to successfully manage
neglected femoral neck fractures.
Case Report
A 16-year-old student presented with complaints of pain over
the right hip and inability to walk for 3 months, following a
history of fall from a height of around 6 ft. Following the trauma,
he was initially taken to a nearby clinic where a radiographic
evaluation showed right hip neck of femur fracture (Fig. 1) and
he was advised to undergo surgical fixation for the same at a
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persistence of pain and the patient was
unable to weight bear, do his activities
of daily living on his own. Following
this, he was brought for further
management.
On radiographic evaluation of pelvis
with both hips, the patient was
Figure 2: R adiograph at Figure 3: Immediate post-operative radiograph diagnosed to have right hip displaced
Figure 1: Radiograph at the time of trauma.
showing internal fixation of neck of femur.
presentation.
neglected neck of femur fracture
higher center. However, he was not willing and underwent
nonunion (Sandhu Stage 2) (Fig. 2).
native splinting from an indigenous native bone setter.
The patient and attenders were explained regarding the
treatment protocol and the possibility of implant back out,
non-union, AVN, early arthritis, shortening, and limp.
After due anesthetic fitness, the patient underwent open
reduction and internal fixation with cannulated cancellous
screws. Under spinal anesthesia, the patient was positioned on
a fracture table for better intraoperative imaging. Through
Watson Jones approach, fracture site was reached. Fibrous
tissue at the fracture edges was removed and the fragments
were aligned and reduced and held initially with Kirschner
wires to prevent loss of reduction. Later, the Kirschner wires
were substituted by internal fixation using three 6.5 mm
cannulated cancellous screws with washers under C-arm
guidance.
Post-operative radiograph showed good reduction on both
views (Fig. 3). Post-operative period was uneventful. The
patient was started on non-weight-bearing mobilization on the
2nd post-operative day. There were no complications. Range
of movement exercises of the knee was started as the patient
had arthrofibrosis of the right knee due to prolonged splinting.
At the end of 6 weeks, the patient was started on partial weightbearing as tolerated and then gently on full weight-bearing. He
was also started on physiotherapy in the form of hip and back
strengthening exercises at the end of 6 weeks. The patient
Figure 4: : Harris hip score.
resumed his daily work and had not faced any challenges. The
patient had shortening of 1.5 cm of the right lower limb but was
Following multiple splinting, for a period of 3 months, the splint
manageable with a shoe rise and has never been a concern
was removed, but the symptoms did not subside. There was
clinically. Functional assessment was done using Harris Hip
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Figure 5: One month follow-up
radiograph.

Figure 6: Six months follow-up radiographs.

Figure 7: Ten months follow-up radiographs.
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Discussion

Figure 9: Fifteen months follow-up radiographs.

Figure 8: Clinical pictures showing good functional outcome at 15 months follow-up.

Score (Fig. 4) and was recorded at 6 weeks, 3 months, 6 months,
1 year, and 15 months follow-up. Radiologic assessment was
done at the time of 1 month (Fig. 5) and until 15 months to
check for fracture union and to rule out AVN of femoral head
and implant loosening (Fig. 6, 7). At 15 months follow-up,
Harris Hip Score was found to be 95 with excellent outcome
with no restriction of movements (Fig. 8) and the fracture
united completely with no evidence of AVN (Fig. 9).

Femoral neck fractures are
rare in the adolescence in
comparison to common
presentation in the elderly. If
presenting in adolescent age
group, it is almost always due
to high-energy trauma. Nonunion i s common af ter

femoral neck fracture because of
• Absence of cambium layer of periosteum.
• Continuous synovial bathing.
• Vascular insufficiency.
• High velocity trauma in young adults [3].
The goals of treatment vary in elderly and young adults. In
elderly patents, the treatment focuses on stable and mobile limb
with weight-bearing as early as possible, usually the preferred
treatment will be hip arthroplasty, whereas in young adults, the
goal of treatment is to preserve the femoral head and attempt
fracture union.
If the patient is brought within the golden period, within 12 h of
the trauma, attempt at internal fixation using closed or open
reduction gives the best outcomes. Whereas there is a whole
change in the prognosis following a delayed presentation as in a
neglected neck of femur fracture as the type of fracture, the
anatomical site, the displacement, the comminution, and the
fracture pattern, all act as variables for treating the fracture from
then on and there is an increased chance of complications such
as implant failure, AVN of femoral head, and non-union of the
fracture. Even with such high possibilities of complications at an
early post-operative period or in short-term follow-up, femoral
head salvage is always indicated [4]. Definitive fixation can be
accomplished with three cannulated or non-cannulated
cancellous screws [5].
In this case, a school-going adolescent presented with 3 months
post-traumatic neglected femoral neck fracture with non-union
with supratrochanteric shortening with Type 2 Pauwels’ angle
and the fracture line being visible between the transcervical and
basicervical region with type three Garden’s classification. The
widely accepted classification for neglected neck of femur is
Sandhu’s classification and this falls under Stage 2 [2].

Reviewing literature on treatment

Figure 10: Various studies in association with neglected femoral neck fractures.
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The goal of treatment in neglected fracture neck of femur is to
achieve a painless, mobile, and stable hip [6]. The treatment
depends on the age and physical status of the patient, duration
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of neglect, viability, and sphericity of the femoral head, amount
of resorption of the femoral neck. Various options of
management are described in the literature, all with variable
outcomes in variable series [7], they are grouped as
a. Osteosynthesis with or without vascularized or nonvascularized bone grafting.
b. Osteotomy, displacement of angulation type.
c. Osteosynthesis with muscle pedicle bone grafting.
d. Replacement (hemiarthroplasty or total hip replacement).
Jain et al. [7] in his review article have included 33 articles and a
total of 1336 neglected femoral neck fractures in people <50
years, who were managed by different head salvage procedures.
However, no case was managed by internal fixation alone.
Roshan et al. [8] in his review article have included 22 articles
and a total of 663 neglected femoral neck fractures who were
managed by different procedures. Only three cases were
managed by internal fixation alone. Among these three cases,
two cases developed complications, one developed AVN and
the other case developed non-union [9].
The outcome of neglected femoral neck fracture depends on the
duration of neglect, as the changes occurring in the fracture area
and fracture fragments decide the quality of biological materials
required for fracture union. In Sandhu’s Stage I and Stage II,
osteosynthesis with open reduction and bone grafting with
muscle pedicle bone grafting or valgus osteotomy achieves
fracture union in almost 90% of cases. However, in Stage III, the
results of osteosynthesis are poor and the treatment is
replacement arthroplasty.
Fig. 10 shows a table in which various studies in association with
neglected femoral neck fractures have been tabulated. The
standard treatment for neglected femoral neck fractures will be
internal fixation after a valgus osteotomy to convert the stress
forces into compressive forces and fixation either with angle
blade device or angle barrel device, thereby increasing the
chance of fracture union and preventing osteonecrosis and nonunion.
In our case, we had not attempted for the valgus osteotomy for
two reasons:
1. Intraoperatively, we gained satisfactory reduction and length.
There was only about 1 cm of shortening. As the reduction was
found to be stable, we did not want to perform valgus osteotomy
for a shortening of 1 cm and felt it would be detrimental.
2. Internal fixation with three cannulated cancellous screws
with washers was found to be sufficient due to adequate fracture
reduction and good quality of bone stock.
This experience is shared in academic purpose to impart that an
isolated internal fixation alone might not suffice based on

literature and the treatment plan depends on the age, time of
presentation, and fracture type and following which a
preposition plan need to be done to plan on valgus osteotomy if
necessary and choose the right implant. However, the takeaway
point is to attempt open reduction and adequate fixation and
aim for fracture union even in neglected presentations of neck of
femur fracture occurring in young adults with good bone stock.

Conclusion
The incidence of neglected femoral fractures is declining with
improving health-care facilities in developing countries like
India. It is important to achieve accurate anatomical reduction
and internal fixation to reduce the incidence of complications
like AVN and non-union. According to the literature, valgus
osteotomy with internal fixation has given the best results and
internal fixation in isolation has not provided predictable
satisfactory outcomes, whereas it has to be combined with other
techniques such as bone grafting and valgus osteotomy for
improvement of the results. This is a rare case report on an
isolated internal fixation of neglected femoral neck fracture
giving a functionally good result. For osteosynthesis to succeed
and remain free of osteoarthritic changes, it is essential that the
head of the femur should be viable, the size of the proximal
fragment to be at least 2.5 cm to provide adequate stock for the
implant, and the gap between the fragments to be smaller than
2.5 cm.

Clinical Message

Always attempt to preserve the femoral head even in a
neglected presentation of femoral neck fracture and aim for an
open anatomical reduction and adequate internal fixation
based on the quality of bone. Osteosynthesis in femoral neck
fractures in young adults helps in reducing the chance of
revision hip surgery following hip arthroplasties.
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